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&G.C. steelworks motors 


are available from 5 h.p. to 200 h.p. 
and comply fully with the dimensions 
and ratings standardised by the 
American Association of Iron & 
Steel Electrical Engineers. 

The motors are of extremely robust 
construction and are specially 
designed for quick starting, stopping 


and reversing. 


Ask for Technical Descriptions Nos. 362 and 419, 


GENERAL ELECTRIC CO. tTO., 
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A_ typical G.E.C. 
direct current 
steelworks motor, 








A G.E.C. direct 
current steel- 
works motor 
with top half of 
shellswungopen. 
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Fume Exhaust from Batch Pickle Plant Fume Exhaust from Foundry Pouring Station 


INDUSTRIAL PROCESS VENTILATION 


BY (piurtevant 


Fume Exhaust from Spray Booth 


The Sturtevant Company install ventilation plant which overcomes unfavourable atmospheric 
conditions or intense heat caused by a variety of industrial processes, Each case is examined 
as a separate problem and then the most efficient and economical plant is fitted. 


FUMES REMOVED AT SOURCE FRESH AIR SUPPLY 


Sturtevant Localised Exhaust installations are working in conjunction Sturtevant Positive Ventilation systems produce the best 


working 
with many processes :-— conditions and minimise physiological discomfort. 


@ Obnoxious and Dangerous fumes from furnaces, stoves, 
ovens and spray booths. @ Areas of intense heat—in steel works, tin plate works, gas 





@ Corrosive fumes from dipping and cleaning baths and pickling works, glass works, etc. 
plants. 

@ Dust and fumes from pouring stations, knockouts, etc., in iron @ Product Cooling Plants are made for a wide variety of 
and steel foundries. manufactures and machinery in operation. 


Complementary systems of Positive and Exhaust Ventilation are often installed to great advantage. 
Write for our publications D. 3603 “Sturtevant Exhaust Ventilation” and D. 3702 “Positive Ventilation” 


STURTEVANT ENGINEERING CO. LTD. 


Southern House, Cannon Street, London, E.C.4 


Co pply to Motor Generating Room Cool Air Supply to Retort House 


Cool Air Supply to Tin Plate Mill 





 * 















SWIVEL HEAD HOUSING Drilling apparatus 
component, weight 42 /lbs., dimensions 12” x 
14° x 64", cast for Boyle Bros. Drilling 
Co., Lid. 


No foundry has done more to advance the quality of steel castings than F. H. Lloyd & C 
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Ltd. None art 


more research minded or ready to adopt modern techniques and labour saving plant : 
Lloyds have invested heavily in high K.V.A. furnaces for quicker and better melting. The fettling temp 
is speeded by Hydroblast which ensures thorough cleaning of large and intricate casuings, powder 


washing that literally burns castings clean, and knock off risers. New Moulding eq 
mould surface treatment for a smoother casting surface, and the Speedslinger, tl 


»ment includes 
. j 
irst to be used 


; . : iques, 
in this country, which rams one ton of sand per minute. And behind the new equipmen’ 1nd techniq 


are the men whose inherent skill and experience wed hand made perfection to machin 


LLOYDS — Europe’s Best Equipped Steel 


I 
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LLOYD & COMPANY LTD. P.O. BOX 
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!AMES BRIDGE STEEL 


WORKS DARLASTON PHONE 


rade efficiency 


‘oundry 


ES BRIDGE 24°! 








ENGINEERING April 6, 1956 ' 


INDEX TO ADVERTISEMENTS 





it : PAGE | PAGE | PAGE | PAGE PAGE PAGE 
ad 1 | Clyde Crane & Booth, ad, Factory “han ge nt Ex- | Henderson, J. M., & Co., Metropolitan - Vickers Renold Chains, Ltd 75 | Swift, G., & Sons Ltd... 16 
tow Co, & Jit A. ae ee 35 " hibition : — .. 39 | Electrical Co., Ltd. 45 & 57 | Research Engineers, Ltd. 2 | Swiss Industrial Fair 81 
. 43 | Clyde + é ing . | Far tast Trade .. .. 69] Henderson & Keay, Ltd. 60 Michell Bearings, Ltd... 82) Robey & Co., Ltd. 74 | Tattersall & Sons, Ltd. 82 
sjlen, W. H. Sons 4 ath weno Lid - 3°) Farrar Boilerworks, Ltd. 73 | Herbert, Alfred, Ltd. 74 & 82 | Mills, C. A. -. $2| Robson, G., & Co. (Con- | Taylor & Jones, Ltd. 87 
= 48 | Cockburns, Lt ‘? | Fenner, J. H.,& Co.. Ltd. 29 | Hilger & Watts, Ltd. .. 59 | Mills, Wm., Ltd. : 46] veyors), Ltd. . . 87 | Temple Press, Ltd gl 
spderson-Grice CO., ] 65 | Compofiex Co., Ltd. 38 | Fenter, Ltd. 80 | (West Bromwich), — Machine Tools, Rolls-Royce Ltd. - 17 | Thornycroft, J. 1, & Co.. 
—* & | _ | Cooper Roller Bearings | Ferranti, Ltd. .. . 64] 41 | .. 14) Rosser & Russell, Lid... 88) [tq , P 50 
‘td 16| Co., Ltd 44 | Findlay, A. & Co. Ltd... 25 | Holbriok Machine Tool Modern ‘Wheel Drive, Rubery, Owen & Co., Lid. 78 | Turbine Gears, Ltd 33 
I nto mg Patents | y Cowans Sheldon & Co., » _.| Firth, T. & J. Brown, Co., Ltd. 10 | .. 76| Rushton Edward Son Pane tron Tabastne 6 < 
78 Ltd, ..- : D4 | Ltd. ‘ ; aan Holroyd, John, ‘& Co., | wag Nickel Co., ‘Lta. |: 32 & Kenyon « SF eee * 47 
Vi io wns, Ltd 44 | ( rotts a Ltd. 37 | Fischer Bearings Co., Lt .. 40} Morris, Herbert, Ltd. .. 51) Russell, G., & Co., Ltd. 44)| Tyer & Co., Ltd i4 
worth, BE. & A., 1} 34 | Crossley-Premier Engines. pee ee Wrapper vin | Hoyt ‘Metal Co. of Gt. | Moss Gear Co., Ltd. .. 67 | Schenkers, Ltd. - 65) Ward Thos. W.. Ltd. 88 
Oe ee, & sone _ Ltd. pi ie _ 20) Fleming & Ferguson, Ltd. 9| _ Britain, Ltd. .. 82) Mulberry Co. ; . 88 | Seagers, Ltd. - 76) weltman Bibby Co.. Ltd. 87 
‘eesbury), Ltd 66 | & pacing 5 Furnaces & | Flexible Ducting, Ltd... 19 | Hudswell, Clarke & Co., | Mullard, Ltd. . 7] Shaw, W., & Co., Ltd. Maa eesia 4 87 
i i (Machit ia Machine Tools, go | Ford Motor Co., Ltd. 30 & 31 | “ Ltd. . .. 84] mavet Developments, | . Simmonds Aerocessories, . Sactcietes Brake ‘ 15 
1) as std. ‘ os = | a ymatic Eng’g. Co., Ltd. 21 | « 2 td. ° 52 | . 
Took bei Siitington Davy & United Engg. — | wynews; ween, & Bon, Ltd. 76 Lancaster & Tonge, Ltd. 81 | Newall, A. P.,&Co., Ltd. 62 | Slick Brands, Ltd. 13 | _ Signal Co., Ltd. 10 
\ 13 Co., Ltd .. 68 | Fraser & Fraser, Ltd... 83 ch Norris Bros. 87 | Smith & McLean, Ltd 14 | Whessoe, Ltd. . 28 
« Newton, Ltd J a 2 | Fullerton, Hodgart & | Landen (Engineers), Ltd. 87 | > aa ls z ne | White, R. & Sons 
ph, & Bi 35 | Dawson & Downie, Ltd. 83 , 1 2 amaie Sate ‘ ; | Opperman, 8. E., Ltd.. 50|Soag Machine Tools, , 
— Lid. 77 | Distington Eng’g. Co _ Barclay, Ltd. .. 69 | Lewis Spring Co., Ltd... 15 | Opperman Gears, Ltd... 75 lia... és 88 | (Engineers) Lud. 86 
, oo. Li i. 76) Ltd g1 | General Electric Co., | Leyland Motors, Ltd. .. 22] Osborn, Samuel, & Co., Sones, W. L., & Son .. 75| Whyte & Collins, Lid As 
by, F., & Co., Ltd ** | detecter Bi, & Bons | Ltd. Wrapper u | Lioyd, F. H., & Co., Ltd. | Ltd. 27| Spencer -  Bonecourt | Widnes Foundry & Eng’g. 
t intestate! Eng el. Ltd. .. 36 penne Co. (Leicester), Pree , Wrapper 1 | Park, Wm., & Co., Forge- Clarkson, Ltd. 1} Co., Ltd. 34 
Staffs), Lt “ Douglas Lawson & Co., Giower ‘Was. tan ; 19 — —— rtm td. ol masters, Ltd. 81 | Stanley, W. F. & Co., | Wiggin, H., & Co., Ltd. 53 
stich Steam Specia wm Ltd. > 7G r% m. Jas., & Co., 1| Meara, A ween alten | Perkins, F., Ltd. 49 Ltd. 73 | Ww igeeaworth, Frank, & a 
td - yn ¢ P i | Pr tapes Ba: . -* cke ». Stee wo. € 0,, Ld, ‘ 5 
ritish Tyre & Rubber aie “oe Mason, neat °© | Grazebrook, M. & W., McCalls Mac Alloy, Lid. 12 | ie <—e R. Y., & Co, 67 —— — — vu | Wiley, James, & Sons, 
ltd. a “0 * ibaa ” 63 |< Ltd. R Oe i oe Publishing _| Pitman, Sir Isaac & Sons, Stein, J. G., & Co., Ltd, 18| Ltd. . 80 
rhood, P., Ltd 10 cute Mecdaisa Sa6 307 ireen, Ric vard, Ltd. .. 66 | 4, CO» d pe 5! Ltd. ; 3 . 8| Storey, T. (Engineers), | Woodfield Hoist & Assoc’d. 
{ jenberg Gauge ( ha? X . oae Sone eee Greenwood's Standard si McNeil, ¢ has Ltd. os 68 | Plus Gas Co., Ltd. ie | Ltd. . a 30} Industries Ltd. Wrapper Vv 
(2 ee lee ol ae. een ee 80 | Stothert & Pitt, Ltd. |. 17| Woodhouse & Mitchell 84 
n ¥ Eng’g. Co., Ltd 83 Edwards, F. J., Ltd. . 87 | Hall, J. & E., Ltd. -- 26] Utd. Wrapper Vi Quasi-Are, Ltd. -. 26| Sturtevant Eng. Co. | Worthington - Simpson, 
yron CO., 79 | Empire Eng’g. Co. (Man- | Hall Harding, Ltd. .. 64| Mather & Platt, Ltd... 70 Rateliffe, F. . 12 Wrapper I ' = ‘ ” 
ster, B. & ce Obey 2: chester), Lid. — 82 Harcourt, David, Ltd... 18} Mavitta Drafting Ma- Reid Gear Co., Ltd. |. 82 Superheater Co., Ltd. ., 81 | Youngs (Lifting Appli- 
Lt 75| Evershed & V ignoles, __ | Harvey, G. A., & Co chines, Ltd. .. .. 44] Record Electrical Co., Supaslot Angle Co. (G.B, \, | ances), Ltd. 16 
ston Barber, Ltd 72 Ltd. ee | (London), Ltd. 23 | Measurement, Ltd. ian 3° Ltd. . oe Ltd. . 58 | Zwicky, Ltd 72 


















Waste Heat Recovery Flant 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Gas, Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON 


14-15 FETTER LANE - LONDON - €E.C.4. Phone: Fleet Street 0481 and 6181! 


LTD 












ST. HELENS 





WwW" J** GLOVER & Co. Lrtp.: 
RELIABILITY 


ESTABLISHED i818 Telephone : 8ST. HELENS 2030 


Telegrams: “GLOVERS,” ST. HELENS 
SOLE MAKERS OF 


“GLOVER’S BEST” 
STEEL WIRE ROPES 


FOR ALL PURPOSES 


THE EXCAVATOR 
ILLUSTRATED MANUFACTURED BY 


THOMAS SMITH & SORS 


(RODLEY) LTD., 
RODLEY, Near LEEDS. 








SPECIAL TYPES 
OF CRANE AND 
EXCAVATOR 
ROPES TO SUIT 
ALL CONDITIONS 











OUR ROPES ARE 
USED ON SMITH’S 
EXCAVATORS. 
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for all advertisements classified under the headings of Tenders, Appointments O 
For Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the 
inch or more, the charge will be at the rate of 36s. 
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CLASSIFIED ADVERTISEMENTS SECTION. 





the extra charge is 2s. per insertion with the exception of advertisements appearing un 


Copy instructions must be in our hands firs 


t post Monday for the 
= Inclusion of advertise 


per inch. 5% allowed on 6, 10% 


following Friday's issue. 
nts oan be dependent on space being available. 


n, Situations Wanted, Patent Agents, Partnerships, Wanted, &c., Aucti 
rst four lines or under and 3s. per line to one inch. 


on 13, 15% on 26 and 20% on 
er Situations Wanted. Pros 


Reg 2 insertions. 
uses jotices of Company Meeti»: 
Address to the Manager, ENGINEERING LTD., 35 and 36, Bediors << saptt,coum 





Sales, 
When an adver: ome 
If use is mace of s nara 


trand, W.C) 





PUBLIC NOTICE. | 


THE COLLEGE OF AERONAUTICS. 


ENGLISH ELECTRIC RESEARCH 
FELLOWSHIP IN AERONAUTICS. 


Applications are invited for a 


RESEARCH FELLOWSHIP which has been | 
established at the College by the English Electric 
Co., Lid. The Fellowship is intended to coos | 
orcs for post-graduate research into problems 
of vibration or stability and control of aircraft, and | 
is tenable for one year beginning on or about 
Ist October, 1956. The value of the Fellowship 
is £500. y 
Applications, giving full particulars of education 
and experience and quoti the names of three 
referees, are required Dy Ist May, 1956, and should 
be addressed to: THE WARDEN, THE COLLEGE 
OF AERONAUTICS, CRANFIELD, BLETCHLEY, 
BUCKS K 909 


| 
| 





EDUCATIONAL. 


PREE. Brochure giving details of courses in 
Mechanical and Profuction 


oe ey Draughte- 
pape fe AR AML. > P aMLEE, 


red other Prof > 
BMI. INSTITUTES, DEPT. EG. 30, LONDON, 
W.4. (ASSOCIATED WITH H.M.V.). G 619 


IMPERIAL COLLEGE. 


BURSARIES IN HIGHWAY ENGINEERING 
—— by the Rees Jeffreys Road Fund tenable 
‘om October, 1956. Value ranges from £325-£500 
.% _ fees. —Further rticulars from the 
EGISTRAR, [IMPERIAL COLLEGE, LONDON, 
8.W.7, who should receive applications naming two 
referees by May 30th, 1956. K 845 








EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


North pt Grove, © bury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
& prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required. 





G 656 





COURSES. 


GLAMORGAN EDUCATION COMM)17TEE 


GLAMORGAN SUMMER SCHOOL OF SCIENCE 
AND TECHNOLOGY. 
UNIVERSITY COLLEGE, SWANSEA 
23rd JULY to lith AUGUST, 1956 
The above Summer School is organised for 
APPRENTICES AND OTHERS EMPLOYED | 
IN THE ENGINEERING AND MINING | 
INDUSTRIES who are at present following part- 
time courses in Technical Colleges leading to the 
Ordinary and Higher Natienal Certificates in 
Mechanical, Electrical or Mining Engineering or 
Mining Surveying. The School is held for three 
weeks full-time at the University College, Swansea, 
and the courses provide theoretical and practical 
instruction in the subjects appropriate to the 
various 8' of the National Certificate Courses ;— 
Engineering I, for students now pursuing a 

iminary Course. 


TENDERS. 


MINISTRY OF TRANSPORT 
AND CIVIL AVIATION. 


DERBY-UTTOXETER TRUNK ROAD A516 


RECONSTRUCTION OF OVERLINE BRIDGE 
AT ETWALL STATION, DERBYSHIRE. 


The Minister of Transport and Civil Aviation invites 
TENDERS for the RECONSTRUCTION OF 
THE DECK OF THE ABOVE BRIDGE 
consisting of a single span of steel joists in concrete 
30 ft. long by 35 ft. wide between parapets. 
Contract documents and drawings may be obtained 
from the Consulting Engineer, A. M. Hamilton, 
M.1.C.E., M.Cons.E., 17, rtmouth Street, 8.W.1, 
on payment of a deposit of £5 by cheque or draft 

ie payable to the Ministry of Transport and 
Civil Aviation. The deposit will be returned if a 
bona fide tender is submitted and not su uently 
withdrawn. Prospective tenderers may inspect 
contract documents and drawings at the offices of 
the Consulting Engineer before payment of the 
deposit. 

enders on the official form, which must be 
received before 4 p.m. on a 17th April, 
1956, should be sent in a sealed REGISTERED 
envelope marked “Tender for Etwall Station 
Bridge” addressed to the ASSISTANT SECRE- 
TARY, HIGHWAYS DEVELOPMENT DIVISION, 
MINISTRY OF TRANSPORT AND CIVIL 
AVIATION, 21/37, HEREFORD ROAD, LONDON, 
W.2 


The Minister does not bind himself to accept the 
lowest or any tender. 
H. GILLENDER, 


An Assistant Secretary. K 904 





IRAQ GOVERNMENT. 
DEVELOPMENT BOARD. 


DOKAN DAM—CONTRACT NO. 1 


SUB-CONTRACT FOR ELECTRICAL 
AND MECHANICAL EQUIPMENT. 

1. Acting on behalf of the Development Board 
of the Government of Iraq, TENDERS are invited 
by Group Dumez-Ballot of Baghdad for a Sub- 
Contract for the Supply and Installation at Dokan 
Dam, on the Lesser Zab River, Iraq, of electrical 
and mechanical ec et including the following: 

(a) DIESEL-ELE RIC GENERATING 

PLANT of approximately 1350 kilowatts 


j 


THE ROYAL TECHNICAL COLLEGE, | 
ASGOW. | 
(Affiliated to the University of Glasgow.) 


CHAIR OF INDUSTRIAL 
ADMINISTRATION. 


The Governors invite applications for the Chair 
of Industria) Administration. The salary attached 
to the Chair is £1900 by £100 to £2200. rticulars 
of the appointment and forms of IT may 
be obtained from the SECRETARY-TREASURER, 
GEORGE STREET, GLASGOW, C.1. K 896 





BOROUGH POLYTECHNIC. 
BOROUGH ROAD, 8.E.1. 


Principal: DOUGLAS i. INGALL, D.Se., F.R.L.C., 
F.Inst.P., Hon. M.1.H.V.E. 


HEAD OF THE DEPARTMENT OF 


The Governi Body invites applications from 
suitably ualified persons for appointment to the 

t of Head of the De ment of Mechanical 
Een ing which will me vacant on the 
3ist August, 1956. Candidates should be graduates 
of a British University and have had good experi- 
ence in teaching and in industry. 

The Department is recognised as a Grade IV 


ai, 


CYP 
WATER DEVELOPM!.\? DEPARTMENT 


EXECUTIVE ENGINEERS, CLass ; 


Appointment on contract / gratuity terms 
years in first instance. o. for four 
Gross emoluments in scale 


£1483- 
of-living allowance. {53-1857 plus cox. 


Substantial gratui 
pletion of contract. Free passages, a 
attention for Officers. Generous home leq) 
Low income tax. Candidate should hold Unive. 
sity degree or diploma recognised a§ exempn, 
from or have passed Final Parts [ and II nr 
A.M.I.C.E. examination and have considerabie 
experience in civil engineering, including design 
construction of water supply and/or i — 
Apply in writing to DIRECTOR OF RECRUIT. 
MENT, COLONIAL OFFICE, LONDON, sW. 
Give brief details of age, qualifications and expe 
ence. Quote reference BCD/140/17/02/D5, nee 





DARLINGTON EDUCATION COMMITTEE 
COLLEGE OF FURTHER EDUCATION 
Principal: C. E. BEYNON, B.Sc., F.R.LC, Alm? 
Required in September:— 

(a) SENIOR LECTURER IN MECHANICAL 


ENGINEERING to specialise in Heat Eng 
and assist with Strength of Materials or Theo 





department, and the salary scale of the Head is 
£1365 per annum rising by annual i ts of 
£25 to a maximum of £1515 plus London Allowance. 
Further particulars and forms of application 
may be obtained from the undersigned. 
FREDK. J. PACKER, 
Clerk to the Governing Body. 


K 887 


MINISTRY OF SUPPLY requires 
ENGINEERS at NOTTINGHAM to control all 
design aspects of production of A.A. guns and 
equipments, involving staff control and liaison duties. 
Qualifications: British of British parents. —- 
nised engineering apprenticeship and A.M.I.C.E. 
or Mech.E. or E.E£. or exempting qualifications. 
Good experience essential in design and manufacture 
similar to that stated. Salary: Within £1075- 
£1375 p.a.—Application forms from M.L. & N.S., 
TECHNICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, quoting 
C249/6A. K 905 


> gr and/or equivalent professio 
qualification essential. ; s 
(>) ASSISTANT (GRADE B) IN MACHINE 
SHOP ENGINEERING to teach to @. & GL! 
final examination. Academic qualifications j 
include H.N.C. in Production Engineering « 


equivalent. 

(c) ASSISTANT (GRADE 8) IN CHEMis. 
TRY. Ability to offer Metallurgy or Physics an 

vi 3 Graduate qualification essential, 
membership of professional jation desirable, 

Salaries in accordance with Burnham Report « 
follows; Senior Lecturer £1065 by £25 to £1215; 
Assistant (Grade B) £525 by £25 to £820. Addition, 
in case of Assistants, for degree, professional and 
teaching experience and training. 

Further particulars, and application forms (tw 
be completed and returned not later than 13) 
may be obtained from the EDUCATION OFFICE, 
NORTH LODGE, DARLINGTON. 





. PETER, 
Chief Education Officer. K 92) 











capacity. 

(6) 66 KILOVOLT RING MAIN DIS- 
TRIBUTION SYSTEM approximately 
3700 metres in length, complete with sub- 
station equipment. 

(c) ELECTRICALLY OPERATED LIFT 
INSTALLATION. 

(d) STREET AND DAM CREST LIGHTING 
INSTALLATION. 

(¢) MISCELLANEOUS CABLE AND 
MINOR ELECTRICAL AND MECH- 
ANICAL INSTALLATIONS. 

2. The successful tenderer will be required to 
enter into a contract with the Main Contractors at 
an early date, rapid delivery of the equipment being 
essential. 

3. Sub-Contract Documents including the Con- 
tract Documents for the Main Civil Engineering 
Contract and drawings may be inspected at any of 
the following places, namely :— 

(a) The Offices of the Development Board, 

Baghdad. 

(b) The Iraqi Embassy, London. 

(c) The Iraqi Embassy, Washington. 

(d) The Royal Iraqi Legation, Paris. 

(e) The Royal Iraqi Legation, Brussels 

(f) The Royal Iraqi Legation, Rome. 

(g) The Head Office of Messrs. Binnie, Deacon & 
Gourley (Consulting Engineers), Artillery 
House, Artillery Row, London, 8.W.1. 

(A) The Head Office of Societe Dumez, 33, rue 
Henri Rochefort, Paris 17e, France. 

4. Firms desiring to tender may obtain copies 
of the Sub-Contract Documents and Drawings 
together with the relative sections of the Contract 
Documents for the main civil engineering works from 


| Societe Dumez of Paris upon payment of 20,000 
| francs. 


5. Tenders must be written in English and six 
copies must be submitted to Group Dumez-Ballot, 
Baghdad, c/o Societe Dumez in Paris, and will be 
received up to noon 15th June, 1956. 

A further two copies are to be posted to Messrs. 
Binnie, Deacon & Gourley’s London office, to reach 
them the day following. 

6. Tenders must be accompanied by full par- 
ticulars of the tenderer’s facilities for undertaking 
the work and experience of executing work of a 
similar character aad magnitude. 

GROUP DUMEZ-BALLOT, BAGHDAD, 
cjo SOCIETE DUMEZ, 33, RUE HENRI 
ROCHEFORT, PARIS, I7e, FRANCE. K 869 














Engineering Il, for students now pursuing an 
5.1 Course 

Mechanical or Electrical Engineering III, for | 
students now pursuing an 8.2 Course, 

Mechanical or Electrical Engineering IV, for 
students now pursuing an 8.3 Course. | 

Mechanical or Electrical Engineering V, for | 
students now pursuing an A.1 Course. | 

Mining and Mining Surveying Il, for students 
now pursuing an 5.1 Course. | 

Mining and Mining Surveying III, for students | 
now pursuing an 3.2 Course. 

Mining and Mining Surveying IV, for students 
now pursuing an 58.3 Course. 

Mining V, for students now pursuing an A.1 
Course 


Further particulars, and application forms which 
must be returned by 30th April, 1956, may be 


EMLYN STEPHENS, 
Director of Education. 
County Hall, Cardiff. K 874! 





PUBLIC APPOINTMENTS. 


LONDON COUNTY COUNCIL. 
ARCHITECT'S DEPARTMENT. 


Vacancies for 
ENGINEER! og # yoy ty oP, Ag £783) and 
-concrete design and detailing for Council’s 


buildings. and Cw forms from 
| Arehitect iam en T COUNTY wy 


8.8.1. (1273). 





» 

as 

i 
4 
TELECOMMUNICATION 


SALARY 
SCALES (In £A) 


QUALIFICATIONS : 
main ‘Institutions of Engineers, 
tions. 


STARTING SALARIES : 


appointee and dependants. 
approved circumstances, special 
from date of embarkation. 








Grade | Engineer ... £993 to £1,353 
Group Engineer ... £1,443 to £1,623 


AUSTRALIA is developing rapidly and urgently needs electrical, 
electronic, mechanical and other professionally qualified engineers 
to assist in the expansion and maintenance of its national telephone, 
telegraph, radio and television services. 


Graduate or Corporate Membership of 


According to 
experience. University Graduates £993 to £1,128 minimum. 


CONDITIONS OF APPOINTMENT : 
~to the Postmaster-General’s Department. | 
Initial accommodation + 


( 


v 


or equivalent academic qualifica- 
qualifications and 


Permanent appointment 
Free passages for 
rovi 
settling-in allowances F 


Superannuation, ania! and sick 


leave conditions. Four and a-half months’ furloug’ after fifteen 

years. Good opportunity for advancement. 

FOR FURTHER DETAILS: Engineers qualifie: or about 

qualify, inquire from Australian Post Office Represen' rive, Al 

House, Strand, London, W.C.2. a 
——— 
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NG ENGINEER ! JG April 6, 1956 3 eee oe 
| <) tke ete 
IB MINI>:RY require WOLVERHAMPTON AND STAFFORDSHIRE et 3 ee a fae 
vit ENGINEERS ‘ Guty ee anion d TECHNICAL COLLEGE. ys a: Fe aR 7° a, $3 
on A Sete mc” 5 Attueuneestana| || THE ELECTRICITY CORPORATION OF NIGERIA |} |?! ©} O40. Bse(ing), asco PU ayteaes Gis. 
work of od buildiny .' jects (covering barracks, uires the following staff for service in Nigeria. Some of the appointments ion- DEPARTMENT OF PRODUCTION RES ak ee 
es ‘shops. ‘ways rae a Cleil’ Aviation able, others are on contract terms with gratuity yable atend ofeervic. ee aor tet | Sans “et + oe 
nber winage works, etc.) A F apiltt ek pom oes Intending candidates should write to the undernoted address stating which appoint- > wba Wisk ee 5 a 
umn, trae. Appointments carry tal } Main bbs ment they are interested in, when full details regarding attractive rates of pay and con- “ ae ge invited for LECTURER to teach HWE) Ste oe" res 
C1 ates oak Wl bo in two grades: fo) Cee eae ditions of service, together with an application form, will be forwarded. Please note that matics and Mechanics in National Certificate Won ee. rae. 
‘ary eae £1182 to £1527; ( Br es As vd all applicants must possess a clean U.K. Motor Driving Licence. courses. Ability to teach other H.N.C. Production ids | 3 i i ae es 
al to £1182. Salarie mew — i tain subjects a recommendation. Candidates should oa | eS tee ah 
‘a ivincnente in Assistant Grade ELECTRICAL ENGINEERS industrial experiencs. na Sn Fe) Ome. ilies 
¥ yinime uJ ” l. = ’ 
= creases Taco Of up to £1500 a year scoording Must be corporate members of I.E.E, pbslary, im accordance with Burnham Technical : ‘a z “A 4 Mts 
Ag e pavable in addition to salary £965-£1065. rs ¥en ” 
¥ eg Appointments non-pensionable OVERHEAD LINESMAN. urther iculars and forms of application from . ei ae \ 3 an am | ‘" 
NT. fat with long term possibilities. Yam ye gE an A man with first class experience able to work without supervision and at distance undersigned (8.a.e.). ea SS Te > Bo 
normally be natural born British subjects o from H.Q. Must have proved ability to control labour. G. W. R. LINES, : Bald | ce yy v¢ 
1 wom ‘pritish parents. ‘Qualifications (Main Grade) Clerk to the Joint Education Committee. + om. Oy ya te 
mat be corporate ments of One te ee agincess. METER TEST ENGINEERS Baueverth Brest ae ee ee 
or four civil Engineers of Let ering would be an eivaaeah, With first class experience in laboratory testing of motor and electrical instruments : Me Welvetanigtte. K 867 {Sei a , 3 “ pa Bs 
i cost. A seteat Grade) either | Se. (Eng.) = coumvele, and ability to work alongside and supervise junior staff. ny i % as ‘ ¥ j 
n com LCE. or AMLI.Muo.£. or Parts f a ssintegpcetipea jim ah g* Nt : 
Medical ever of Civil Engineers or the — < STOREKEEPERS. COUNTY BO UGH wh «ag a %é ae : = 
— the Institution - eplceel e an pg Phan _ experience in the electrical supply industry. Knowledge of generating, , ROUGH OF WEST HAM. avi | tee * / Bde) 
l ! " ’ civil en , “ creamer. : op hited! \ ‘Ws 
mH me P neertinae Department, Local Authority, r mp a distribution stores. Some experience of Shipping and Customs proce EDUCATION COMMITTEE. a a4 me ia! ‘. +t 
the " ting Kngineers or Contractors 4. : ; 
derabie oon initial appointments to locations ACCOUNTANTS. WEST HAM COLLEGE OF TECHNOLOGY, SOA iy i a 
en and we nearest to those specified by applicants One senior post for which the candidate must be Chartered or Incorporated Accountant. ROMFORD ROAD, E.15. ri) Soa. ae Q 
Works, ranged as far as possible. —Applications quoting The Junior post calls for experience of supply industry accounts up to trial balance. Principal: E. A. RUDGE, M.Se., Ph.D., F.R.LC., 1S, lg ae : #) 
RUT. “irae BAO/GA (Main Grade) and E.41/6A THE LIAISON OFFICER, A.M.1.Chem.B. ‘2 tan) ae 
8.1 Mestant Grade) from M.L.N.S., TECHNICAL ELECTRICITY CORPORATION OF NIGERIA, TPE ee oN tL 
Pi AND SCIENTIFIC, REGISTER (KX) 9, KING 1, MANCHESTER SQUARE, < ‘ _ pereeatons are rs Som gentaies —_ {ae te. Paes 
STREET, LONDO as LECTURER iN ich ENGI NEERING ‘ a ’ te 
teach up niversity Degree a’ igher a ie. = SF .@ 
EE ees | ms andar Scale, Sane. 4rtcme F 
y: Bur ) , at present $,. spew bly te an” 

: £965 2 ’ + 2 
aa vOUNTY BOROUGH OF DONCASTER OR 2 Seen 8 SH pe conan, pies Lenten Hor!) gem aa ae 
Inst. P EDUCATION COMMITTEE. UNIVERSITY OF GLASGOW. | areola OF Application forms and particulars obtainable Ph 4 a } 
Le a were “4 n y a r ’ ‘e's : 

—— LECTURESHIP IN CIVIL ENGINEERING. | wanes ember hee YAR fen Bites £ 
ICA DONCASTER TECHNICAL COLLEGE. —— SENIOR ASSISTANT ENGINEER. qacat taenetion Olieee. | eae ee - 
oo Principal; W. LOMAX, M.Eng., B.Sc., Applications are invited for a Lectureship in | ——— Education Offices a et ya tA 
a» M.L.Min.E. Civil Engineering. y Scale: £650 by £50 to | Applications invited for this established post 95. The Grove. ate a. Hay, te 
asin « Applications are invited for the following posts in | £1350. [Initial salary according to experience and | (Grade APT. V, £825 rising to £1000 p.a.) from * "Stratford, E.15. K 851 ER Aol , 

a the Electrical Engineering Department. qualifications. .S.8.U. and family allowance | persons experienced in heating, ventilating, elec- : { 2 tt fies Bae 
SHINE SENIOR LECTURER : benefits. ~~ cme, should hold an Honours degree | trical, a: mechanical e ing. Application : i. rf ay ,a 
GLI Applicants id possess a good Honours Degree | in ee ng. forms from Borough Engineer to be returned to me ab : oa dal = 
om snd suitable industrial and teaching experience. Applications (8 copies) should be lodged, not | as soon as possible. CYPRUS. oe Beats PR : b 
ring - Ability to teach Electrical Engineering Fang | and | later than 14th April, 1956, with the undersigned, R. H. JERMAN, *WATER DEVELOPMENT DEPARTMENT. "6 Toa ¢ 

“a Applied Electronics to the standard of Part III of | from whom further ae may be obtained. Town Clerk. vie | i ' le th 
4EMIS. the AMLE.E. examination is essential. Salary in ROBT. T. HUTCHESON, Municipal Buildings, EXECUTIVE ENGINEERS, CLASS Ii. Fg! 4 ay }e 
ysics an accordance with Burnham Technical Scale for Senior Secretary of University Court. K 840 Wandsworth, 8.W.18. K 853 - "y Paves \* : $ 
ctl lecturers. (£1065-£1215 p.a.) DUTIES: Investigations, surveys, design and ete inves fas 
rable LECTURER : -_—_—-- _— construction of miscellaneous water davetoy ment hy " : *2  i¢ 
sport ss Applicants should possess a University Degree works, including conservation, irrigation, ‘ raf Site's ‘ee 
) £1215: andor C te Membership of the Institution of UNIVERSITY OF GLASGOW. MINISTRY OF SUPPLY requires town and rural water supplies, etc. ob: r i 
iditions. Blectrical Engineers and have suitable industrial ASSISTANT FACTORY MANAGER at Radway | APPOINTMENT: On Contract/Gratuity terms be | tle das 4 
nal and experience. Some teaching experience is desirable. | ASSISTANTSHIP IN CIVIL ENGINEERING. | Green, near Crewe, for large flow production of | for 4 years. Gross emoluments in scale £1080-£1440 Shia) ie 1%, +“ 

Teaching duties will include H.N.C. (final) classes -———— small arms ammunition. Qualifications: British of | plus cost-of-living allowance. Substantial gratuity ; r. sh 2 
rms (to and ability to teach Electrical Power or Electrical Aint are invited for an Assistantship in | British parents. nised a ticeship and ages on satisfactory completion of agreement. as » oe + “it 
2B) Machinery to Post-H.N.C. classes would be an | Civil Engineering. Salary Scale: £550-£650. Initial | A.M.I.Mech.E. or E.E. or equivalent. Must be | Free cong Free medical attention. Generous om : WB ' ‘ ,' 
FFICE. advantage. Salary in accordance with Burnham | salary according to experience and qualifications. | well experienced S.A.A. producti or trolled | home leave. Candidates should possess a University “* : A if 
. Technical Seale for Lecturers. (£965-£1065 p.a.) F.3.S.U. and family allowance benefits. inspection, and control of skilled and semi-skilled | degree in civil engineering recognised as exempting ' . i 
V. H. HOSKIN, Applications (3 copies) should be lodged, not | staff. Knowledge industrial training method an | from or have final Parts I and II of the ey _ 4 ; : 
Kw 7 CHIEF EDUCATION OFFICER. later than 14th April, 1956, with the undersigned, otvanteee. Salary: Within £1055-£1335 p.a.— Institution of Civil Engineers examination and have wy Mh, a : 
EDUCATION OFFICES, from whom further ticulars may be obtained. Application forms from M.L. & N.S., TECHNICAL | had several years experience in civil engineering 4%" 4 waa 0 . 
a WHITAKER STREET, ROBT. T. HUTCHESON, AND SCIENTIFIC REGISTER (K), 26, KING | works. * iit oF ov 
DONCASTER. K 468 Secretary of University Court. K 841 | STREET, LONDON, 8.W.1, quoting C41/6A. K 908 For full details opply in writing to DIRECTOR he, " 
OF RECRUITMENT, COLONIAL OFFICE, 8.W.1, AR ya, oy. b 
he EMA I giving brief details of age, qualifications experi- a ‘4 
ence. Quote reference BCD 140/17/03/D5. Rss fA), mF +7 ie: 
oe sippiebaachinaien ae EP ow Sa ee ‘f 
; ADMIRALTY. he ee eR: Fhe 
ROYAL NAVAL SCIENTIFIC SERVICE. AUSTRALIA. os | Ee tate 4 
+ UNIV . NEY. ‘ 
“4 DRAUGHTSMEN required in Admiralty Research ™ eee eee pond me Wyte oj 
a Development Establishments in London TECHNICAL BOOKS The Senate will shortly proceed to an ap int- Es him, tat fe ‘, 
{Teidinglon area), Portsmouth, Weymouth, and ment to the LAWRENCE HARGRAVE CHAIR So] DGS ek fee 
jock (Herts) for the design of experimental OF AERONAUTICAL ENGINEERING. o”) aoe ie j 
— needed for fundamental research or for Salary will be at the rate of £A3000 per annum, ete): eee > is. 
jmp Ye ships. Experience is necessary in plus ant-er aris, adjustment (£431 men, £A23 ye Ok iby . 4 
nA following classes of equipment: light to women). There a4 normal retirement provision . pec ih + 
mochaateal y aaa eal, Frecision under the Professorial Su nuation Scheme, and efi’ s ree 1% 
chanical and pages @eeeeee#eee?ee&esee2eeeee @ @ @ @/ in addition, a pension of not less than £4400 per bye | thew iy? “2 e 
of a net pea ee Ses 3 5g &| AE hom” Ihe 
oe nee av or me r , “ , tee 
ste poe 4 Savieg . oes oimpetiones THE SUPERVISOR’S GUIDES. No. 4 Factory Organization. | Staff Members’ Housing Scheme The Senate ee ee ie 
«{Peniatinenta ° unestablished, but’ opportunities | By J. Munro Fraser, M.A., and B. W. Gould, M.IProd.E., A.M.LE.E. This book is the "Tote eae an ak een ashe te ye | it a ee 
occur 40 compete for established posts and for | Jatest addition to a very popular series. It forms a concise guide to factory management method of pplication may be obtained from ithe & ve 4 i é 
promotion, ote on ns - fi . Ba SRETARY, ASSOCIATION OF UNIVER- sta ges Me ie 
pas bods andon,rate), £468 20s. per annum produced specially in suitable form for supervisors and foremen. 3s. net. SITIES OF THE BRITISH COMMONWEALTH. a | Lteia 3 # 
» 2 n “I , - 1’ ’ ae : ~ Z ’ 
% per aunum; slightly less in the Provinces. BOILER PLANT TECHNOLOGY * ihe closing dake tos tho peste Of capiiations, gS) re, + 
A ‘Toure “Tae i, By R. L. Batley, 0.B.E., A.M.I.Mech.E., and E. Gordon Barber, B.Se.Hons, (Lond.), A.R.LC., | in Australia and London, is 7th MAY, 1956. K 842 4 rs m HE 
BUILDINGS (ROOM 151), GREAT ae F.R.P.S. 3rd Edition. This book embodies the results of research made co-operatively by an Re ee ” *ta (EP, eG 
STREET, LONDON, 8.W.1. G 636 | engineer and a chemist and thus approaches the subject from a scientific as well as from an 5 i ¥ a a # 
engineering angle. This new edition has been revised and extended to cover fully the modern STATES OF JERSEY. reels ‘ ae 
paton developments in the subject. Illustrated. 28s. net. SEWERAGE BOARD. # ‘| se % AE 
eae ' ia ee, “¢% 
AIR MINISTRY Works Designs Branch requires THE PROTECTIVE GEAR HANDBOOK | applications are invited for appointments in the wie) oak : ; 4 
(1) Designer apt LONDON By M. Kaufmann, M.I.E.E. A companion volume to ‘‘ The Switchgear Handbook.” The a Engineer to the Sewerage te | Meee Lo) ee 
NO. 2308) FOR BU: Lk PETROLEU ron book is invaluable to engineers interested in maintaining continuity of supply in distribution (a) AN ASSISTANT ENGINEER at « ran { ’ : ; é 
cal AGE AND PUMPING INSTA networks, to those responsible for planning and designing switchgear installations, and also to| commencing y within the range £900 to £1000 we oe ee ee 

‘ tperienced in one or more of the ee tudents. 35s. net + ‘ee eee SS eee | a 

es erat io aa Sgn.) fap | TONE 35H et ee en rere Somes ee bess | WR a 
. »(c) develo . aah 4 o ‘ 
ne, 6 bydraulie toes ae ipe ine poe FACTORY ADMINISTRATION IN PRACTICE petent to handle all phases of such work up to the } oe > é 
" Steuer i. Salaries up to £725 p.a.| By W. J. Hiscox and James Stirling, A-M.I.Mech.E. 6th Edition. This book has been pndering step, Rh chouid | penny be ny.) em § 
DEIONER DRA gE NS (ORDER NO. widely adopted throughout the country by educational institutions as a textbook for classes} goctions A and Bot the Tocitation Civil Moan a. : é 
of — or reinforced .....crete or structural steel with | im factory administration and organisation. An invaluable book for all members of the factory | Engineers examination or have some equivalent at; qc" A 
ica ed technical trainin and several years varied | administrative staff. 12s. 6d. net. qualification. T | Bis 
i in desig tailing of:—(a) Reinforced (6) TWO DRAUGHTSMEN at 4 com- A. iis 5: } 
(b) tel eet r all types of buildings, or PLANNING, ESTIMATING AND RATE-FIXING powcage, tans Beye a vg tye vo an yp hem he oe AG : : ‘ 
Sheds, wi E ye : ° should « : es 
ve condi Ta neo and similar By A. C. Whitehead. 3rd Edition. Deals with the theory and practice of rate-fixing, time| men able to plot surveys aad mabe fin if, - 
ORAUGHTSEie (onpent DESIGNER) | studies, process and shop planning, etc. The book is invaluable to practical factory men and ——— 1 eee —: = ME BS oP by - 
im one or more of — 2305) experi- | 21) who are interested in the mechanics of production. 16s. net. be an advantage. One si ying Sag e | aR4 
(a) Wartt = ng branches of x al drawing office duties in connection with FY 
ent Paes) Fou \rainage and “gmail digpesel PRACTICAL SHEET AND PLATE METAL WORK the design of new uals othe cane of te S| & % , 
for “igi |," “Treatment and Distri- | By the late E. Arthur Atkins. 6th Edition, revised by W. A. Atkins. Illustrated. 20s. net.| other, the principal duties, will involve taking on |e 
In ® I Loxpox xp PROVINCES (with | “* The popularity of this book may be gauged from the fact that this is the sixth edition of | works. Pe |' oe ° 
ary ity * Overseas iy = a work which first appeared over forty years ago—to the amateur, the student and the pro- ant Pp 4 wm be Semperary and termin- a | +H; ’ 
G > Pe ° . t) . a, oe iF ; = 
: MEN (ORDER Nap RING DRAUGHTS- | fessional, this book will be found invaluable.” —Tae Meat BULLETIN. daghatien, @ age, whether married or ti | Mee a" 
7) experience in « —, u vou i « 
equipment llumination and giving full of training, qualifications, MY, ee ety? art 
een E of buil or in t and previous appointments and accompanied Siac | | ee Sar t 
V. and Mv electrical distribution ay en) ae) eee ee 
v. nical trai @eeeeeee?eete © &© © © © © O@ SO @ by copies of two recent must be ie Ai eS tae 
tot equiv. “advantage > Seo . delivered not later than 30th April, 1966, to the mm | comet i th & 
aad a, Starting |. dependent upon age, quale. GREFFIER OF THE STATES, ATES’ GREFFE, ce | Mae | + As 
bilities : vertime. Long a , OL ' a Wey: 
alia Satara bona = and promotion prospects. SIR ISAAC PITMAN & SONS LTD. aX + nw LF ake no res ye 4  § tes ‘ * 
“0 -ubjects. Write s age, 7 = m Snr. Fy ye i 
991 tneiosey ae “if. ipaluding type of werk Parker Street, Kingsway, London, W.C.2 modation. K 920A ‘| é 
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THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 


ALDERMASTON, 


BERKSHIRE, 


requires an 


ENGINEER (BASIC GRADE) AND A TECHNICAL 
ASSISTANT, 


to assist in a section engaged in the Engineering Design of Nuclear Energy Devices. 
Applicants should hold Ist or 2nd class Honours Degree in Engineering and/or Corporate 
Membership of one of the senior Engineering Institutions or have exempting qualifications. 
Experience in undertaking experimental testing involving test bed layout instrumentation 


is desirable. 
Salary: Engineer £728-£1130 per annum. 


Technical Assistant £508-£873 per annum. 


Contributory Superannuation Scheme. Successful married officers now living outside the 
Establishment’s transport area will be eligible for housing on one of the Authority's estates. 
Alternatively assistance towards legal expenses incurred in house purchase may be available, 
until housed a lodging allowance may be payable. Rik 

Requests for application forms by Posteard to SENIOR RECRUITMENT OFFICER 
at the above address, quote reference 1090/26 not later than 12th April, 1956. K 919 





| 
' 
LONDON COUNTY COUNCIL } 
ARCHITECT’S DEPARTMENT. | 


Applications are invited from | 
PERSONS WHO HAVE SUCCESSFULLY 
COMPLETED A COURSE OF STUDY 
which is recognised by the Institution of Civil 
ingineers as exempting them from Final Parts | 
and I of the Institution's examination and who are | 
prepared to serve for two years under agreement in | 
the Structural Engineering Division in order to| 
complete their practical training as required by the 
Institution of Civil Engineers. | 
Candidates must be not more than 25 years of age. 
The starting salary will be in the seale £620-£517. | 
There are two vacancies. 
squeatien forms, returnable by 16th April, | 
1956, from THE ARCHITECT (AR/EK/GSE/2), | 
COUNTY HALL, 8.E.1. (519) K 885 





| 
| 
THE NIGERIAN RAILWAY CORPORATION | 
invite applications for appointment as + 
ASSISTANT ENGINEER in the Civil Engineering 
Department to take charge of a sub-District or 
medium sized capital works. Applicants should 
referably have had approved experience in Railway 
ngineering, including bridge, and general building 
construction, and possess initiative, sound judgment 
and strong physique. They should be Corporate 
Members of the Institution of Civil Engineers or 
possess an Engineering degree recognised as granting 
exemption from Sections | and Il of the A.M.LC.E. 
examination. 

Appointment will be either on probation in a 
permanent post in the salary range £850-£1600 
plus £300 overseas inducement pay per annum or 
on Contract in the same range plus a gratuity based 
on 20 per cent. of the total salary plus overseas 
pay payable at the end of each tour of satisfactory 
service, or on final completion of service. The point 
of entry will be dependent on age, qualifications and 
experience. 

erms of service provide for tours of fifteen 
months, free first class passages both ways for the 
selected candidate and his wife, annual maintenance 
allowance of £75 each in respect of a maximum of 
two children while in United Kingdom, or actual 
cost of their passages if under 15 years of age, part 
furnished quarters at low rental and the grant of 
leave at the rate of seven days per completed month 
of service. Outfit allowance of £60. 

Applications should be addressed to the 
LONDON REPRESENTATIVE, NIGERIAN 
RAILWAY CORPORATION, 11, MANCHESTER 
SQUARE, LONDON, W.1, giving personal par- 
ticulars, qualifications and experience. K 883 
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CENTRAL ELECTRICITY AUTHORITY. 
EASTERN DIVISION. 


THE ROYAL TECHNICAL COLLEGE, 
GLASGOW. 
(Affiliated to the University of Glasgow.) 


DEPARTMENT OF MECHANICAL, CIVIL, AND 
CHEMICAL ENGINEERING. 


CHAIR OF CIVIL ENGINEERING. 

The Governors of the Royal Technical College, 
invite applications for the Chair of Civil Engineering 
tenable in the Department of Mechanical, Civil, and 
Chemical Engineering. The salary attached to the 
Chair is £1900 by £100 to £2200. Particulars of the 
omnes and forms of application may be 
obtained from the SECRETARY-TREASURER, 
GEORGE STREET, GLASGOW, C.1. K 897 


CITY OF CARDIFF EDUCATION COMMITTEE. 
COLLEGE OF TECHNOLOGY AND COMMERCE. 
(Principal: A. HARVEY, Ph.D., B.Sc., F.Inst.P.) 
ENGINEERING DEPARTMENT. 
Applications are invited for the post of 
ASSISTANT LECTURER, GRADE B, duties to 
commence Ist September, 1956. 

Candidates should hold a recognised qualification 
in Mechanical or Production Engineering and should 
state in their application which subjects they are 
qualified to teach. 3 

Salary: £525-£820, plus training and graduate 
allowances. Initial salary depends on previous 
experience. 

Further particulars and forms of application may 
be obtained from the andersigned on receipt of a 
stamped addressed foolscap envelope and forms 
should be returned without delay. 

ROBERT E. PRESSWOOD, 

‘ Director of Education. 
City Hall, 

Cardiff. K 899 


GOVERNMENT OF CYPRUS. 


CHIEF INSPECTOR OF FACTORIES (MALE 
OR FEMALE) required to organise and supervise 
the observance of labour legislation relating to 
workplaces, to conduct legal proceedings when 
necessary, prepare reports and train subordinate 
staff. Sound experience in Supervisory capacity of 
the application of United Kingdom factory iaws 
and regulations required with, preferably, engineer- 
ing qualifications of degree standard. 

Post permanent and pensionable or on three-year 
contract. Salary scale £1353 to £1634 plus 10 
per cent. cost-of-living allowance, and, if on contract 
a gratuity. Quarters at low rental. Free passages. 
Generous leave. Free medical attendance. Low 
Income Tax.—Further particulars and application 


jforms from DIRECTOR OF RECRUITMENT, 
| COLONIAL OFFICE, GREAT SMITH STREET, 


8.W.1, quoting BCD 132/17/01. Closing date for 


Applications are invited for the following appoint- | the receipt of initial enquiries May 5th, 1956. K 900 


ments in the Generation (Construction) Department | 
at Divisional Headquarters in North London:— | 


CIVIL AND STRUCTURAL DESIGNER 
DRAUGHTSMEN. 

Salary N.J.B., Schedule “ D,” within the range 
of Grades 3/4, £787 by £20 to £1008 per annum 
including London Weighting. 

The commencing salary will depend on experience 
and qualifications. 

The candidates appointed will be required to 
undertake civil and structural design work, and 
applicants should have had experience in the design 
and detailing of reinforced concrete structures for 
heavy plant, culverts, etc., and structural steelwork 
as applied to industrial buildings. 

Applications stating age, qualifications and 
experience should be sent to the CONTROLLRE, 
CENTRAL ELECTRICITY AUTHORITY, 
EASTERN DIVISION, NORTHMET HOUSE, 








SOUTHGATE, N.14 
W. N.C. CLINCH, } 
Controller. K 881 | 








ADMIRALTY. 
ROYAL NAVAL SCIENTIFIC SERVICE. 


ENGINEERS AND PHYSICISTS (PAR- 
TICULARLY WITH ELECTRONICS) required 
in Experimental Officer and Assistant Experimental 
Officer grades in Experimental Establishments in 
London, Portsmouth, Weymouth areas, Cheltenham 
and Scotland. Candidates must normally be natural 
born British subjects of natural born British parents, 
with minimum of H.S.C. (Pass degree, H.N.C.-or 
near equivalent an advantage). London salary: 
(men) E.O. £790-£960, A.E.O. £320 10s.-£700 
(according to age). Appointments unestablished, 
but opportunities to compete for established posts.— 
Application forms from M.L. & N.8S., TECHNICAL 
AND SCIENTIFIC REGISTER (K), 26, KING 
STREET, LONDON, 8.W.1, quoting A214/5A. 

kK 
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ENGINEERS (SENIOR 


AND MAIN GRADES) 


required by 
THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE. 


To lead or assist in a section engaged in engineering design of nuclear energy devices. 
Considerable experience in the undertaking and supervising experimental testing involving 
test bed layout and instrumentation, etc., is essential and candidates must have 
experience in one or more of the following fields :— 

(1) Heat transfer problems. 
(2) High temperature fluid pumping. 
(3) Strength of materials at elevated temperatures. 


Applicants should hold Ist or 2nd class Honours Degree in Engineering and, 
Membership of one of the Senior Engineering Institutions or have wide engineeri 
backed by academic qualifications in Physics or Chemical Engineering. 


or Corporate 
ng experience 


Salary: Senior Grade £1490-£1685. Main Grade £1130-£1435 per annum. . 
Contributory Superannuation Scheme. Successful married officers now living outside 


the Establishment’s transport area will be el 
estates; alternatively assistance towards legal 
available. 


igible for housing on one of the Authority's 


expenses incurred in house purchase may be 


Requests for application forms by Postcard to SENIOR RECRUITMEN rFICE 
at the above address, not later than 14th April, 1956, quote reference 1001/26 piled ree 


April 6, 1956 ENGINEERIy¢ 


ENGINEERS AND PHYSICISTS (minimum 
age 26) uired by MINISTRY OF SUPPLY, 
ROCKET PROPU ION DEPARTMENT, WEST- 
COTT, BUCKS, for research and development on 
rocket motors and ts ; oe ape a -— 
recordings; investigations on speed flow 

heat ra ws problems. pellacstions: H.S.C. 
(Science) or equivalent but pass degree or H.N.C. 
may be an advantage. Salary within Experimental 
Officer range £745-£920.—Application forms from 
M.L.N.S., TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26, KING STREET, LONDON, 
S.W.1. quoting A 105/6A/BG. Closing date 21st 
April, 1956. K 901 


ENGINEER required at MINISTRY OF SUPPLY 
HEADQUARTERS, LONDON, to supervise pre- 
paration of scientific and technical ~~ by Head- 
quarters branches, Experimental tablishments 
and industry on design requirements for Guided 
Weapons and to assist in arranging extension of 
existing weapon trials programmes. Candidates 
should have a ist or 2nd class honours degree or 
equivalent qualification in Engineering and experi- 
ence appropriate to above duties. Appointment 
according to age, experience, etc., as Senior Scientific 
Officer (minimum age 26 with at least 3 years post- 
graduate research experience) or Scientific Officer 
(minimum age 21). Salary within ranges 8.8.0. 
£1070-£1245; 8.0. £513 10s.-£925 (superannuable).— 
Application forms from M.L.N.S., TECHNICAL 
AND SCIENTIFIC REGISTER (K), 26. KING 
STREET, LONDON, 8.W.1, quoting D117/6A. 
Closing date 14th April, 1956. K 903 





NORTH WEST METROPOLITAN REGIONAL 
HOSPITAL BOARD. 





The Board are en on a number of new 
building and engineering projects, including a new 
hospital at Welwyn, and the following staff are 
required to fill a number of newly created posts on 
the establishment of the Regional Engineer. 
ASSISTANT ENGINEERS — ELECTRICAL, 
MECHANICAL, HEATING AND VENTILATING 

Applicants must be at least (a) Graduate members 
of the Institution of Electrical Engineers, and have 
passed the Institution examination (lately the 
Associate membership examination) or recognised 
exempting examinations; or (6) Graduate members 
of the Institution of Mechanical Engineers, and have 
passed Sections A and B of the Associate membership 
examination, or recognised exempting examinations; 
or (c) Graduate members of the Institution of 
Heating and Ventilating Engineers, and have passed 
the Associate membership examination, or recognised 
exempting examinations. 

Salary scale: £640 by £25 (4) by £30 (4) by £35 (2) 
to £930 plus £20-£40 London Weighting. 
ENGINEERING ASSISTANTS 

Applicants must have O.N.C. or other approved 
qualification in appropriate engineering subjects. 

Salary scale: £480 (age 21 and over) by £20 (7) 
by £25 (2) to £670 plus £20-£30 London Weighting. 

Posts are subject to Whitley Council conditions 
and are superannuable. Starting salaries may be 
above minimum having regard to extent of experience 
since obtaining appropriate qualifications. 

Apply, —_ post and giving age, quali- 
fications (with dates) and experience, together with 
the names and addresses of two referees, to 
SECRETARY, NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD, lla, PORT- 
LAND PLACE, LONDON, W.1. K 847 


MINISTRY OF SUPPLY requires 


ENGINEERS at PYESTOCK, HANTS, to assist 
in planning, design and installation of heavy test 
plant connected with gas turbine design and develop- 
ment. Qualifications: British of British parents. 
e ised engineering apprenticeship and 
A.M.LC.E. or Mech.E. or E.E. or exempting quali- 
fications. Hons. degree in engineering ——— 
Experience in design, construction, erection of heavy 
plant essential. Salary: Within £675 (age 25 
£1055.—Application forms from M.L.N.S., TECH- 
NICAL AND SCIENTIFIC REGISTER (K), 
26, KING STREET, LONDON, 8.W.1, quoting 
C244/6A. K 902 


STRUCTURAL ENGINEERS bonne 8 required. 

(a) SENIOR ASSISTANT experienced in 
design of steelwork for buildings. Must be 
A.M.LStruct. Engineer or equivalent. Salary: 
APT. V £795-£970, or APT. VI, £880-£1080. 


(>) ASSISTANTS experienced in detailing of 
steelwork for buildings, educational standard 
Graduate Inst. Structural Engineers or equivalent. 
Salary: APT. IV, £710-£885. 

Alternate Saturdays free, canteen facilities. 

Application forms may be obtained from the 
COUNTY ARCHITECT, BISHOPGARTH, WEST- 
FIELD ROAD, WAKEFIELD, and should be 
returned within ten days of the publication of this 
advertisement. K 852 





PERSONAL 


MR. J. MILWAIN, M.1.Prod.E., has been ae 
by David Brown & Sons, Ltd., Park Gear Works, 
Huddersfield, for nearly 30 years, latterly in the 
capacity of Chief Inspector and Chief Works Super- 
intendent in the Heavy and Light maowers 
Divisions. He has recently been in South Africa 
where he has been employed by David Brown 
Precision Equipment (Pty) Ltd., Benoni, Transvaal, 
in a technical capacity, in particular as Production 
Engineer. He is returning by air to Ei on 
14th February. Please note his future ad will 


be “ Sunnydene,” Spurn Lane, Diggle, nr. Oldham. 





K 474 





APPOINTMENTS opEy, 


THE E§NGAGEMENT 

answering these advertisements must MONS 
Serres Lseal Office of the Mintstryottages 
pene Employment or 


applicant is a man 18-64 
woman aged (8-59 inclusive unfeae Seats 
ofthe is excepted from the or 


It t advisable when sending testimonials 
copies and NUT originale 10 fore 


The following appointments are available ig 


THE ATOMIC ENERGY 
DEPARTMENT 


of 


THE GENERAL ELECTRIC 
COMPANY LIMITED 


at Erith, Kent 
for development and Design work on 
NUCLEAR ‘POWER STATIONS 


Ref. A.E.D1 
MECHANICAL ENGINEERS With experiens 
in the design and layout of large steam Powe 
Stations. Applicants should have a degree 
Engineering and not less)than five years experiens 
in this type of work. 


Ref. A.E.D.2 
A MECHANICAL ENGINEER with a in 
or second class honours degree who has Specialise 
in stress analysis problems in complex steel structurs 


Ref. A.E.D.3 
MECHANICAL ENGINEERS, preferably win 
honours degrees, who have had experience in best 
transfer research and heat exchanger design. 





Ref. A.E.D.4 
A MECHANICAL ENGINEER, preferabi; 
with a degree and with experience in the devel 
ment of prototype mechanisms, to take charge ofs 
laboratory where reactor control and fuel element 
handling equipment is now being tested. 


Ref. A.E.D.5 
DESIGNER-DRAUGHTSMEN with expe 
ence in Power Station layout, heat exchanger ani 
pressure vessel design, and the design of mechanical 
control equipment and servo mechanisms. 


Attractive salaries will be offered and the position 
available afford lient opportunities for advanc- 
ment.—Apply giving age and details of training a 
experience to PERSONNEL MANAGER, THE 
GENERAL ELECTRIC CO., LTD., FRASER é 
CHALMERS ENGINEERING WORKS, ERITH, 
KENT. K 





THE RESEARCH DEPARTMENT OF 
METROPOLITAN-VICKERS ELECTRICAL (0, 
LTD., bees hr ~ PARK, —— Ii, 
a r vacancy 
ENGINEER OF HIGHER NATIONAL 
CERTIFICATE STANDARD or — for 
practical research and development, in laborater’ 
and ig the works, of a wide variety of machinilé 
processes. Some initial training will be given wher 


Write for application form to; PERSONNEL 
MANAGER, ETROPOLITA N-VICKERS ELL- 
TRICAL CO. LTD. TRAFFORD a7 
MANCHESTER, 17. Quote reference w4. GH 


DRAUGHTSMEN (MECHANICAL) reyuit 
by RANSOME & MARLES BEARING 00., me, 
NEWARK-ON-TRENT, NOTTS. The work 
both interesting and varied, covering at eed 
wide field of engineering, therefore we invite “4 
Draughtsmen with a sound and a" 
cal experience to apply, the conditions 
working are very good, full welfare facilities, including 
a staff superannuation scheme, are in —_ 
some housing accommodation is also available, rd 
posts offered are permanent, with ong 
advancement, and the salary is 
ability and experience. a 
Apply Secretary, giving full details, age, 
conte required re 


ELECTRICAL DRAUGHTSMA A te 
of at least National Certificate in pd 
neering standard. Permancnt position . pension 
scheme. Applicant should be capable of eit 
with minimum supervision, »nd pes bs 
uipment layout, schematic compectio® 
ms, and ordering a agree end 
timati experience woul . 
i lications rg COWANS, SHELDON Ry 
LTD., CRANE MAN FACTI _ 
with particulars of expererce salary rene 


WANTED. 


SALES REPRESENTATIVES i a 
with engineering backgr: ida knowledge sve 
veyors advantageous bu: essential. : 

a and sales «xf 











ppearance 
penses; car provided.— ep 
to BOX K 849, Offices «! UN GINBERING 
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SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
pry ageless "bran 


ee applications for t n the Assessment Group. 
(1) A MECHANICAL ‘On. AER NAUTICAL ENGINEER with an 
tin v and aero-elastic studies. 
Galieation should include a degree, and previous experience in this type 
or wor lesirable _ not essential. 
(2) “TECHNICIAN 
5 Tech are ee for analysis and interpretation of flight test results. 
= z,-- -f ae ys would be an Honours degree in Mathematics or 
Phys Dye ex "Wr is desirable it is not essential. 
(2),  MATHEMAT —— MATHEMATICAL PHYSICISTS. 
2 Mathematicians temation Physicists are required for interesting 
work in the penn a. Aerodynamic Sections. 
be any — possess a ist or 2nd class Honours degree, and while previous 
experience essential it would be an advantage. 
© TECHNICAL ASSISTANTS. 


PRA Section. 
The essential qualifications for these posts would be G.C.E. in Maths. or 
Physics and preferably one year’s further schooling in Maths. or Physics. 
All these posts offer an interesting and permanent career, together with 
attractive salaries and opportunities for advancement. 
Excellent working conditions and amenities are provided, and an attractive 
superannuation scheme is in operation. All ape should be addressed to :— 
TECHNICAL APPOINTMENTS OFFICER, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT, LTD., 
BAGINTON, NR. COVENTRY 
Quoting reference A/2/ARM/TAO. 



























are required for interesting work in the 



















DRAUGHTSMEN. 


DESIGN-DRAUGHTSMAN wanted for res- Applications are invited from 5A eae 4 

develop pioneer work on nuclear instrument Eon Oeak UG scheme Ae «+g a lous | 
ev ya -— in small department. Preferably i ok Honeh 

according to aualification and of a newly-formed Central Engineering a janning 

. —Apply PERSONNEL OFFICER Department to deal with expansion Jy and new 


NUCLEAR INSTRUMENT DEVELOPMENT. 


development work for the whole the Pilkington 
PI ILIPS BAL Am WORKS, LTD., 45, NIGHT- | 

INGALE LANE, LONDON, '8.W.12. Tel. BAT. | @tOUp of Companies at home and overseas. 
8521 K 898 Minimum starting salaries for Draughtsmen of 
“ H.N.C. standard — between £678 at age 25, to 
£800 at age 35, plus agreement and staff bonuses 


for which they come eligible after one year’s 
PRODUCTION ASSISTANT required with service. Conditions include contributory Super- 


engineering qualifications.—Write stating age, annuation Fund, assisted house purchase and family | 


education a. 
es ee sees pequeed, BOX E 638, Otten Reply, ting , qualifications and experience, 
to the ‘ROUP CHIEF ENGINEER,PILKINGTON 
BROTHERS, LIMITED, ST. HELENS, LANCA- 
DRAUGHTSMANSHIP. 12 months’ course in | SHIRE. K 846 
-. pees equipped Training Department to 
Ol 

Paging, Chasis, Body. Sietiee” Prawing Offices: | ENGINEER—SALES ENGINEER, under 28 
Analysis, Tooling, ete. Attractive salary, one day and single, preferably G.1.Mech.E. or Grad.I.B.E 
weekly college training, four- year contract. Quali- | With experience of sales of a wide range of engineering 
fications: Preferably G.C.E. at “ O” level in Maths, — required by a British Company in North 
Physics, and English, or equivalent technical rneo. Remuneration according to qualifications 
education. Maximum age 27 years.—Apply in and experience, but not less than £1000 p.a. plus 
writing, stating age, education, practical experience, annual bonus. First contract four years carries 
nationality, married or single, to THE TECHNICAL | ®!* months paid home leave. Outfit allowance, 
TRAINI & DEPARTMENT, AUSTIN MOTOR Pension Scheme and Provident Fund.—BOX 
cO., LTD., LONGBRIDGE, BIRMINGHAM. K 884, Offices of ENGINEERING. 

K 911 
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NUCLEAR PROJECTS 


GROUP 


Applications are invited from 


Young men with Initiative and Imagination 
to work at Harwell on one of the most advanced nuclear 
reactor projects now being studied. 


(1) MATHEMATICAL PHYSICIST 


to carry out nuclear calculations on core and _ shield. 


(2) APPLIED MATHEMATICIAN 


to imvestigate control problems. Knowledge of servo- 
mechanisms theory desirable. 


(3) CERAMIST 


to develop high temperature fuel elements and ceramic 
coatings. 


(4) PROJECT DRAUGHTSMAN 


for preliminary layout work. Knowledge of steam or gas 
turbines desirable. 


Background in the Aircraft Industry or Reactor Engi- 
neering an advantage but not essential. 


Salaries of up to £1000 per year offered depending on 
qualifications, age and experience. Selected candidates 
for posts (1) and (2) will attend 3-month course at the 
A.E.R.E. Reactor School (value £250). 


Apply giving fullest details of career to:— 

THE pe HAVILLAND ENGINE COMPANY LIMITED, 
c/o A.E.R.E., 

HARWELL, BERKSHIRE. 


K 87 8 
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THE. DE HAVILLAND ENGINE 


Re 


LIMITED 


makers of the 
“ Super Sprite ” and “ Spectre ” Rocket Engines, 
have vacancies in their fast expanding 


ROCKET DIVISION 
If you are a first class: 


DESIGNER 
DETAIL DESIGNER 
CHECKER, TRACER 


OR 


DEVELOPMENT ENGINEER 


and would like to discuss your prospects with us, either 
write to:— 


THE PERSONNEL OFFICER, 


THE pve HAVILLAND ENGINE COMPANY LIMITED, 


STAG LANE, EDGWARE, MIDDLESEX, 


or call any Saturday morning between 10 o’clock and 12 noon— 
no appointment is necessary. 


Here is your opportunity to obtain an interesting, well 
paid and progressive job on projects of national importance. 


K 863 


ee /MPANY 








SENIOR 


handling and/or structural experience for 


Foundry Plant manufacturers require A rapidly expanding Light Engi Organisation 
N with a — Factory phe om to London ani 


DRAUGHTSME with mechanical 
the East Coast is 


y 
mechanised Cupola melting plants.—Full details in EXPERIENCED YOUNG MEN 


confidence 


to: PERSONNEL MANAGER, 


DESIGN 
AN 1G AND TOOL DRAUGHTSMEN. 
INCANDESCENT HEAT CO., LTD., CORNWALL The ol rt 


ROAD, SMETHWICK, 41. 


overcome. Apply in first instance 


ospects are excellent, the position is per 
sionable and any accommodation problem can & 


ful 


details of age, experience and salary required to th 
GRADUATE IN CHEMICAL ENGINEERING | Emp! t Offices «f 
OR CHEMISTRY required for work on problems | Euenreasina, nt” BOX KMS, 


NGINEERING. 
associated with pilot scale gasification plant. 








Previous experience in an industrial laboratory an 


advantage. 


Superannuation Schemes.—Apply in a 


Starting salary £680-£940 per annum | SENIOR paca a yy te 9 for electro-mect- 
according to age ona qualifications. Grading and | anical devices re Var! a 
TD DRAU GHTSMAR. NAS 


CHIE 


to | —A 
ik wh SECRETARY, REF. oe THOMPSON, LTD., OAKCROFT ROAD, CHES 


A., 





R RANDALLS ROAD, LEATHER- | SINGTON, SURREY. ‘Phone Elmbridge 1252. 
HEAD, SURREY. K 597 


KM 





WILTON WORKS 


MECHANICAL ENGINEERS 


FOR ENGINEERS DIRECT from the University, or for 
trained Mechanical Engineers with industrial experience, the chemical 
re | provides opportunities for a satisf and well paid career. 
At Wilton during last ten poms many plants al great technical 
interest have been erected and a for further continuous 
development over a number of f.. ere there are vacancies for 
Engineers on design, construction, and pon nang with opportunities 
for training and advancement to managerial positions. 

THE CHANCE TO take part in this enterprise should 
particularly attwast men graduating in 1066. Starting salaries are good 


and, there are ties of gaining practical 
experience in a course which will it init te men into industry and be 
acceptable to the chartered engineering institutions. 


THIS MODERN anne is situated at the foot of the 
Cleveland Hills within eas of the Yorkshire Coast. \Vorking 
conditions are excellent oor freee recreational facilities including golf, ‘ennis 


and squash are available. After hk § the staff, married men will 


receive a reasonable refund of travel) expenses; 
to assist in house purchase, facilities are available in approved 3 for 
loans; in addition, legal charges may be advanced. 

THE APPOINTMENTS - permanent and include 1° mber- 
ship of the Staff Pension Fund and participation in the b yees 
Profit Sharing Scheme. 

ANY ENGINEERING GRADUATE who is interes\ | (0 ® 


career which will combine interesting and L preteetive wors with 


should write STAFF MA \GER, 
fat PERIAL. CHEMICEL INDUSTRIES LIMITED, WILTON \) )RKS, 
MIDDLESBROUGH, YORKSHIRE ng adver nt referemes 








ICI/X/285/b. ’ K 804 
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Ce en al 


| 


IMPER!\L CHEMICAL INDUSTRIES LIMITED. 
| METALS DIVISION. 
“MATERIALS HANDLING DESIGN ENGINEERS : 


(a) AI ns are invited for the posi 
charge of m dealing exclusively with 
The su i] applicant will be required 
and pure! f mechanical handling of all 


The wo so involves advising on plant layouts in so far as they are influenced 
andlil ethods. 

pA pe | products manufactured by the Division are non-ferrous sheets, strip, } 
wire, extru s, and both military and sporting ammunition. The scope is considerable 
and the ¥ s interesting and varied. : 

Applicants should possess a good honours degree or a suitable professional quali- 
fication. Previous experience is essential and a knowledge of Work Study desirable. | 
An important requirement is that candidates should be capable of preparing clear and 
concise reports for presentation to Factory Management. } 

The salary is appreciable and is consistent with the degree of responsibility involved. 

(b) Applications are also invited for an ASSISTANT DESIGN ENGINEER 
in the above section 


Candidates should possess an honours degree or a suitable professional qualification. 

xperience is desirable but not essential. 
Financia! assistance towards removal expenses is available for married men. 
nditions of employment include Staff Pension Fund, Employees’ Profit 


Previous ¢ 


Excellent « 


Sharing Scheme, ete.—Application forms may be obtained from the STAFF MANAGER, 
LCI. METALS DIVISION, KYNOCH WORKS, WITTON, BIRMINGHAM, 6, 
i K 88 


99 
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tion of DESIGN ENGINEER to take | 
Materials Handling. 
to supervise the selection and/or design | 
types. 
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CANADA | 
4 British Company of world wide reputation | 
engaged in the manufacture of gear producing | 
machines, equipment and tools requires for the | 
Canadian Company a | 
GENERAL MANAGER to contro! office admin- | 
jstration, sales and manufacturing activities. | 
Applicants should give full details of past experience, j 
jomestic commitments, ete. The selected candidate | 
will be required to enter into an agreement for a | 
period of employment and the Company will provide 
facilities for emigrating, including fares and out-gf- 
pocket expenses.—Write BOX K 917, Offices of | 
ENGINEERING 


THE AVIATION OF ELLIOTT BROTHERS | 
(LONDON), LTD., has a number of vacancies for | 
the following Technical Staff:— 

I, SENIOR ELECTRICAL AND MECH-| 
ANICAL ENGINEERS for the develop- 
ment of airborne electro-mechanical devices 
in the field of automatic control and instru- 
mentation. Previous experience of instru- | 
ments or small mechanisms is essential, and 
familiarity with aircraft requirements very | 


desirable. Applicants should possess +“ 





academic and professional qualifications. 

2. DEVELOPMENT ENGINEERS for work 
on aircraft instruments and systems, also 
ground test equipment for both production 
and maintenance. 

The Aviation Division of the Company is rapidly 


| expanding, offering a wide scope for the exercise 


CAPABLE ELECTRICAL DESIGNER AND | 
DRAUGHTSMAN required, preferably to H.N.C. 

standard or equivalent; some mechanical experience | 
an advantage for development on electrical appli- 
cation to Machine Tools. Five-day week, staff | 
Pensions Scheme.—Write stating age and full | 
experience to EMPLOYMENT OFFICE, ALFRED | 
HERBERT, LTD.. COVENTRY K 839 | 


cf individual initiative. Equipments under develop- 
ment or in production include automatic pilots, fuel 
flowmeter systems, and a wide range of electrical | 
and mechanical flight instruments. 
Pension Scheme, Canteen facilities, Sports and | 
Social amenities are available. | 
Please apply giving full details of age, experience | 
and salary expected to PERSONNEL MANAGER, | 
ELLIOTT BROTHERS (LONDON), LTD., AIR- | 
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Are you looking for interesting and 


Development, and Testing of a wide variety of new pieces of equipment for 


mechanical handling in Collieries and 


varied work connected with Design, 


for Railway Signalling? We have 


vacancies for young men with ideas to work on mechanical, pneumatic and/or 


Electro mechanical projects. 


Your are not expected to have had experience of this particular type of work, 
and training will be arranged where necessary for successful applicants. Some 
of the posts may well be filled by those with a few years’ experience as a design 


draughtsman. 


POSTS ARE AVAILABLE FOR GRADUATES OR FOR THOSE 
STILL STUDYING FOR THEIR NATIONAL CERTIFICATES IN 


MECHANICAL OR ELECTRICAL ENGINEERING and starting 
salaries will be in accordance with age, experience and qualifications. There 


is excellent scope for advancement for t 


hose with ability and initiative. Five- 


day week and pension scheme. For further information apply to PERSONNEL 
SUPERINTENDENT, WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 
CHIPPENHAM, WILTS, quoting reference No. EQUIP/N/L. K 443 





J 
NUCLEONIC INSTRUMENT DEVELOPMENT. | 
ELECTRICAL ENGINEER required. H.N.C. | 
minimum qualifications with at least three years 
experience in electronics. Permanent appointment 
with interesting possibilities, depending mainly on 
the individual—Applications should be addressed 
to THE PERSONNEL OFFICER, PHILIPS 
BALHAM WORKS, LTD., 45, NIGHTINGALE 
LANE, 8.W.12 G 639 


SENIOR MECHANICAL AND STRUC- 
TURAL DRAUGHTSMEN required in London 
a for the design, layout and detailing of Electric 
ranes and Mechanical Handling for Steelworks. 

a: A Writing, stating age and experience, to : 
Wy eeCHANICAL | DEPARTMENT,” THE 
CORN AN-SMITH OWEN ENGINEERING 
ORPORATION, LTD. PARNELL HOUSE 
WILTON ROAD, 8.W.1 K 599 





es 


TANGYES LIMITED. 


GENERAL WORKS MANAGER. The Company 
wish to appoint a Senior Executive Engineer, who, | 
having proved himself suitable will be capable after 
a period of taking over the general control of the 
Works, including large iron foundry. Applicants 
should have wide experience of modern machining 
and assembly methods, Planning and Time Study 
for both batch and one-off production and labour 
control. Iron Foundry experience an advantage. 
The position offers exeellent prospects, Pension 
Scheme available—Applications, which will be 
considered in strict a must = — * 
technical and practical training, past employment, 
age, etc., to Me addressed to the ASSISTANT 
MANAGING DIRECTOR (ADMIN.) TANGYES 
LIMITED, CORNWALL WORKS, SMETHWICK, 
BIRMINGHAM. K 854 





ron and steel organisation: 


similar experience 


8 in operation 





ENGINEERING. 





SAREE cease SRele A SAE 
DRAUGHTSMEN 


and 


Applications are invited for the following positions on the 
regular Mechanical Engineering drawing office staff of a large 


1. DESIGNER, fully experienced and 
accustomy 1 to medium and heavy 
engineering equipment. 


2. SENIOR DRAUGHTSMAN, with 


There are also openings for draughtsmen of lesser seniority 


‘o draughtsmen grades. A contributory superannuation fund 


Apply giving full particulars of engineering experience and 
‘raining, also technical education and qualifications, stating 
salary required and when at liberty to BOX K 895, Offices of 





to the above. 


vho have completed their National Service and have, including 
engineering training, not less than 5 years drawing office 
experience. 

Nominal hours are 38 per week with payment for overtime | 
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picture tubes. 


Nowhere in the world is the technical 
quality of British television surpassed. 
And this leadership will be maintained, 
for, despite present-day achievements, 
research goes on ceaselessly. 

In television, as in other fields of elec- 
tronics, Mullard scientists work hand in 
hand with the designers of Britain’s lead- 
ing setmakers. This combination is 
your assurance of the highest available 
standards of performance and quality. 

When you buy a receiver fitted with a 
Mullard picture tube, Mullard valves and 
magnetic components, you are sure of 

the best possible return for your money. 





ELECTRONIC VALVES AND TUBES - SEMI- 


CONDUCTOR DEVICES - MAGNETIC 
COMPONENTS SPECIALISED ELECTRONIC 
APPARATUS - FINE WIRE 


PROGRESS IN 
ELECTRONICS 


An experimental 
equipment used in 
research on television 


MULLARD LTD - CENTURY HOUSE - SHAFTESBURY AVENUE . LONDON W.C.2 


MPS20E 
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A.E.C, LIMITED require — 
DETAIL DRAUGHTSMEN. Experience of the 
motor industry an advantage. Modern offices and 
equipment, excellent opportunities for progress. 
Good salary offered, five-day week, pension scheme 
and canteen facilities —Applications in wa 
iving age, experience and r red to STAF 
ECORDS OFFICE, WINDMILL LANE, | 
SOUTHALL, MIDDLESEX. K 877 


ENGINEERING SERVICES DRAUGHTS- 
MAN required by AVON INDIA RUBBER CO., 
LTD., MELKSHAM, WILTS. Must be conversant 
with general services, design and layouts. This 
includes steam, hydraulic, compressed air, cooling 
water, space heating, etc. Sound opportunity for 
suitable man.—Applicants of H.N.C. standard or 
equivalent preferred, but others having the necessary 
experience are invited to apply to the CHIEF 
ENGINEER, with full particulars, age, etc. K 871 


GENERAL ENGINEERING DRAUGHTS- 
MAN required immediately in the Works Engineer's 
Department of THE AVON INDIA RUBBER CO., 
LTD., BRIDGEND. Permanent and sound position 
with expanding Company for a man who is prepared 
to work hard and adapt himself to growing industry 
with special purpose machinery and comprehensive 
engineering services. H.N.C. or equivalent. 
A.E.S.D. rates plus to suitable applicant.—Write, 
stating age, experience, etc., to PERSONNEL 
MANAGER. K 872 


DESIGNER-DRAUGHTSMAN required with 
experience of Paper Converting and Aniline Printing 
Machinery. Ordinary or Higher National Certificate 
in Mechanical Engineering desirable. The work is 
varied and interesting, consisting mainly of develop- 
ment of existing plant.—Apply in writing stating 
age, experience and salary required to: DAILLEY 
AND COMPANY, LTD., GARMAN ROAD, 
NORTHUMBERLAND PARK, LONDON, N.17. 


K 873 


ELECTRICAL LABORATORY ASSISTANT. 
Young men are required for prototype work on 
low voltage equipment for motor vehicles. Appli- 
cants should hold, or be studying for, O.N.C. 
(Electrical), although practical experience in similar 
work would be considered in its absence. Prospects 
of advancement into Design work exist for the right 
man. 

Apply in writing giving full details of age and 
experience to PERSONNEL OFFICER, SIMMS 
MOTOR UNITS, LTD... OAK LANE, EAST 
FINCHLEY, N.2. K 886 


THE BRITISH THOMSON - HOUSTON 
RESEARCH LABORATORY, RUGBY, require a 
MECHANICAL OR ELECTRICAL ENGIN- 
EER to assist in a programme of machining research 
with special reference to spark grinding and other 
applications of electro-erosion.—Applicants are 
invited to write to the DIRECTOR OF RESEARCH, 
BRITISH THOMSON-HOUSTON CO., LTD., 
RUGBY, giving details of age, qualifications and 
experience and quoting reference TJ K 890 


COST ACCOUNTANT required for Kngineering 
Works at Speke, Liverpool. Age 35/45. "Practical 
experience of standard costing essential. The post 
is pensionable with a good commencing salary and 
there are excellent prospects for an able man. 

Reply, giving fullest information and an indication 
of salary to BOX K 330, LEE & NIGHTINGALE, 
LIVERPOOL K 876 


DRAUGHTSMEN required by NORTHERN 
ALUMINIUM COMPANY, LIMITED, BANBURY, 
OXON. Qualifications: H.N.C. preferred, but 
O.N.C. considered, workshop training an advantage. 
Permanent positions to suitable applicants. Pension 
and Life Assurance Scheme in operation, also 
welfare and sports facilities.-Applications in 
writing to PERSONNEL MANAGER, stating age, 
experience and salary required K 856 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
PLASTICS DIVISION, has an immediate vacancy 
for a 
DRAUGHTSMAN for work on the instrumenta- 
tion of chemical and plastics plants. Candidates 
should hold the Higher National Certificate in 
mechanical or electrical engineering. Some experi- 
ence of industrial instrumentation would be useful 

A good starting salary will be paid, beyond which 
there is scope for pooarnnive remuneration.— Apply 
giving full particu 
LCL, LTD., PLASTICS DIVISION, BLACK FAN 
ROAD, WELWYN GARDEN CITY, HERTFORD- 
SHIRE K 850 


QUALIFIED ENGINEER/AGENT required by 
firm of Industrial Engineers to supervise the erection 


of a large contract in the North West area. | 


Applicants must have good organising and admin- 
istrative experience. Previous steelworks engineering 
experience will be an advantage but not essential. 
Excellent permanent prospects are offered after 
completion of the specific contract which will be of 
three years duration. House will be provided. 
Please state age, salary required and full particulars 
of previous experience to BOX K 843, Offices of 
ENGINEERING 


COURTAULDS LIMITED, COVENTRY, require 
INSTRUMENT TECHNICIAN for work on 
the design, installation and operation of experi- 
mental automatic control equipment in the textile 
and Chemical Engineering fields. Previous experi- 
ence in at least one branch of Mechanical and 
Electrical Industrial Lnstrumentation is preferred, 
but a candidate with Electrical Design and Drawing 
Office experience would be considered eligible 

The post is an interesting one in the Research and 


prospects of promotion in a rapidly expanding field. 
Qualifications equivalent to a Higher National 
Certificate in Electrical or Mechanical Engineering 


are preferred.—Applications in the first instance to | 


the LABOUR OFFICER, MAIN WORKS. K 855 


TWO ENGINEERING DRAUGHTSMEN 
required by AVON INDIA RUBBER CO., LTD., 
MELKSHAM, WILTS, for mechanical equipment 
design work. Interesting and progressive situations 
offered to suitable applicants. H.N.C. standard or 
equivalent, but others with the necessary experience 
may apply to the CHIEF ENGINEER, with full 
particulars of age, ete. K 920B 














ars to THE STAFF MANAGER | 





| 
| 


| 


«LAN, } 
NEWCASTLE-UPON-TYNE, 1. K 882 | 
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DAVY 


Attractive Opportunities for Experienced Men © 


ENGINEERING 
COMPANY LIMITED 


AND UNITED 





uity and initiative. 


PROJECTS . 
ENGINEERS 


GEAR 
ENGINEERS 


DRAUGHTSMEN 


Apply in writing to:- 








Due to our ever increasing production programme, Britain’s largest 
builders of Rolling Mill and auxiliary plant offer the following vacancies 
to ambitious qualified men interested in heavy engineering. Every con- 
tract, whatever its size, has to be individually engineered so that the 
widest range of interest can be offered giving unlimited scope for ingen- 








Engineers required with experience of blooming, structural and 
billet mills, and merchant bar and rod mills. The Projects 
Department covers the technical aspects of the Company’s 
sales effort and the work involves the engineering for ten- 
dering purposes of customers enquiries, ranging from 
individual machines to complete mill plants. 


Engineers required with experience in the design of heavy duty 
gears. The Gear Section is responsible for the design of a wide 
range of gears for all duties from small sizes up to 5,000 H.P. 


Draughtsmen required for the detail design of Blooming Mills, 
Structural Mills, Hot and Cold Strip Mills and auxiliary plant. 


PERSONNEL DEPARTMENT, DAVY AND UNITED 
ENGINEERING COMPANY LIMITED, 
PARK IRON WORKS, SHEFFIELD 4. 


OA/3282 
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| 
TWO MOULD DRAUGHTSMEN required | 
by AVON INDIA RUBBER CO., LTD.,| 
MELKSHAM, WILTS. The work entails making 
working drawings of a wide variety of moulds | 
covering tyres and general rubber goods manufacture. | 
Good opportunity for suitable applicants to establish 
themselves in permanent situations.—Apply to the | 
CHIEF ENGINEER, with full particulars, age, | 
ete, K 920C | 


STRUCTURAL STEELWORK DESIGNERS, | 


| SENIOR AND JUNIOR, required for work in| 
Development Department and offers excellent | 


connection with large and small Generating Stations | 
and Atomic Power Stations. Five-day week, | 
pension scheme, three weeks annual holiday.— | 
Apply in writing quoting reference SAR to MERZ | 
AND McLEI CARLIOL HOUSE, | 
} 
| 
Well established expanding firm of ENGINEERING | 
DESIGN CONSULTANTS (70 staff) in Southern 

England invites applications for 


EXECUTIVE APPOINTMENT. Excellent | 


| salary, terms and prospect of Directorship. Must be 


| 
experienced, qualified and able to negotiate contracts. 


BOX K 870, Offices of ENGINEERING. \ 


ke 


— oe 


ROLLS-ROYCE | 
NUCLEAR ENERGY PROJECTS | 


DESIGNERS are required by Rolls-Royce for high-grade enginee™né 
work of exceptional interest in connection with their nuclear en's) 
projects. The responsibility for creative engineering work is shared )y 
design offices and technical offices, which are backed by rig and de‘ 1 
drawing offices, workshops, development and testing facilities, as we’ 
laboratories for pioneering work. 

Vacancies to be filled, at several levels, are in a young and expé a 
organization situated in pleasant surroundings near Derby 
technical staff can work unhampered by administrative detail. 

Write to:—OH/Msn (N.20), ROLLS-ROYCE LTD. P.O. BOX) 
DERBY. K 





ee. el 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 
FLOATING CRANES, etc. 














NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd., 


SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND, 

















UR. BOARD Phone: Paisley 4121. Teleg. Address : “‘Phaniz, Paisley.” 
winlte oge ating ce Socios - London Agents: Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad 
Dimensions : 258 ft. x 20 fe. Hopper capacity 2,000 tons. Street, London, E.C.2. 


Speed loaded: 94 knots. Dredging capacity per hour: 1,000 tons. Telephone; LONDON WALL 4846. 


——— nl . — 





M&W-GRAZEBROOK 


LIMITED - EST. 1750 


DUDLEY’: WORCESTERSHIRE 


TELEPHONE: DUDLEY 2431-3 TELEGRAMS: GRAZEBROOK, DUDLEY 











CONSTANT RESEARCH AND DEVELOPMENT 
ENSURE THAT THE DESIGN & CONSTRUCTION 
OF WORTHINGTON-SIMPSON PUMPS ARE 

IN KEEPING WITH THE DEMANDS OF TO-DAY 


For over a century the name of 
Worthington-Simpson has been asso- 
ciated with the design and manufacture of 
pumping equipment, and many principles 
of design, now considered conventional, 
were first introduced by them. This 
extensive background is further supple- 
mented by complete research, production 
and testing facilities which ensure that the 
highest standards of performance, struc- 


<aigne eae Re adel % 











| tural detail and manufacturing perfection 
— are achieved and maintained. 
K 858 Illustrated here is a development of the 


well-known line of “* Monobloc ” Centri- 
fugal Pumps. These units are now avail- 
able with totally enclosed, fan-cooled 
motors up to 20 h.p. _ All the space-saving 
features of the original patented “* Mono- 
bloc” construction are retained, but for 
installations where the atmosphere is laden 
with dirt, dust, moisture, etc., the totally 
enclosed motors ensure longer life with 
lower maintenance costs. 


WORTHINGTON-SIMPSON PUMPS 



















4 SSS J 
a When it’s a question of pumps the Engineer goes to WORTHINGTON-SIMPSON LTD., NEWARK, NOTTS. 


Cc 
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STRATFORD LONDON 
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PRECISION TOOL-ROOM LATHES 
MODEL “B” 


Built in three sizes swinging 13-17-21 inches over bedways 





a0 
aE ‘ : ¢ 
* at clea tO ets ow 
a ’ 
t 
. For full details of Westalite rectifier units please write stating 
requirements to: 
Dept. ENGRG. 2, Westinghouse Brake & Signal Co. Ltd. 
82 York Way, King’s Cross, London, N.| TERminus 6432 
e * 






Ww 
ESTALITE RECTIFIERS 


TYPE 7 Next Smatier, see D.S. 403 Data Sheet 407 
VOLTAGE p 


Next Larger, see D.S. 2 
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CONSTANT TENSION 


_for loads up to 2 tons 


ON-TEN 


CONSTANT TENSION PIPE SUPPORT 






It is of great importance 
that expensive High 
Pressure Steam Pipes 
should not be subjected to 
excessive and unnecessary 
stresses. The “* Con-Ten ” 
Constant Tension Pipe 
Support overcomes the 
problem of wide variations 
of movement to the 
pipeline caused by 
expansion and contraction. 
Its simple but ingenious 
device specifically 
designed, allows high- 
temperature pressure 
piping equal and adequate 
support with every 
movement. Illustrated 
literature giving fuller 
details of this essential 
and economical support 
is available, please write, 


phone or call. 


British Patent No. 474008 
U.S.A. Patent No. 2129320 


i 
UPPORT 


The Leibfried Redtop Pipe 
Support is not just a spring 
hanger, it also is a spring seat, 
the choice of either application 
being merely a matter of how 
the support is installed. This 
type of support will give pipe 
suspension designers far less 
trouble than other types in its 
application to the multitude 
of complex conditions 
confronting them from day to 
day. Redtop Pipe Supports 
are stocked in three standard 
model sizes providing for a 
supporting load of any value 
ranging from 100 to 5000 
pounds and a total travel of 

3 inches. Illustrated literature 
on request. 








Manuf | Pe aE Bee. British Patent No. 6573 8 
a INCUSTRIAL ENGINEERING COMPANY (STAFFS.) LIMITED 
8 0a 



































Tividale, Tipton, Staffs. Tel : Tipton 1222 


M-W.55 








means 
ELECTRICITY 


ALIGEMEINE' E 














The World's lor 








by the AEG includes: 
12 Transformers 











Bee geeks Ae 


Berlin (West) EXPORT DEPARTMENT 








11000 kVA 
7380 kW 





ELLSCHAFT 
Frankfurt (Main) 
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destroys 
machinery 
delays 

production 


FORMULA “A" 


Dismantling Fluid nv: 
.». SPEEDS MAINTENANCE 


Output is vital, machinery valuable. Dismantle all corroded and 
rust bound machinery with Plus Gas Formula ‘A’. It penetrates 
where no ordinary fluid will reach. 


APPROVED BY THE ADMIRALTY 


Well-known users include : 
Central Electricity Authority Standard Motor Co. Ltd. 
British Railways Vickers-Armstrongs Ltd. 
National Coal Board Thos. W. Ward Ltd. 
Ministry of Works 
Ministry of Supply 
The Bristol Aeroplane Co. Ltd. 
The British Oxygen Co. Ltd. een | 

AFTER 

Butters Bros. & Co. Ltd. apply 
George Cohen, Sons & Co. Ltd. ULA «B”’ 
Richard Costain Ltd. $ GAS FORM 
E.M.I. Factories Ltd. 
Thos. Firth & John Brown Ltd. 
Fraser & Chalmers Engineering Wks. 


PLU 
a Fluid to keep 


iv 
Protect! on-free- 


pa rts corrosi 








(The General Electric Co. Ltd.) 
Harland & Wolff Ltd. (London) 
Ilford Ltd. 

Leyland Motors Ltd. 
London Brick Co. Ltd. 
John Mowlem & Co. Ltd. 





ae 


Our fully qualified Consutant: 
throughout the country are at your ser- 
vice to advise on all corrosion problems, 
Fully descriptive leaflet on request : — 





PLUS GAS COMPANY LIMITED 
gi-i! Hay Hill, London, W.| Hyde Park 9566/9 
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Cut the stress and strain 
from spring calculation 


With a ‘Ratclifie’ Spring Calculating Slide Rule 


* Scales allow all calculations involved in the design of helical tension 
and compression springs to be made at one setting! 


%* Upper slide for stress and load calculations! 
* Wahl’s stress correction calculated quickly ! 


* The rule is essential to engineers and draughtsmen, is soundly con- 
structed and supplied in a strong case complete{with instructions. 


* Price £3. 3s.0d. Send for one to-day. 


aS Katelijfe 


THE SPRING{SPECIALIST 


Crawiord Spring Works - Allen Street - Rochdale ~ Lanes 











McCALLS 
“MACALLOY” 
PRESTRESSING 


FOR JETTIES OF 
KWINANA OIL REFINERY 
WESTERN AUSTRALIA 


STEEL 


The photograph shows the final section of 

the 3,000 foot main trunk way of 

jetties at Kwinana Oil Refinery, Western 

Australia—which will be the largest 

in Australia on completion. 

McCall system of prestressed comerete 

construction was employed in the com 

struction of these jetties. 

Consulting Engineers: Messrs. Rendel, 
Palmer & Tritton—London. 

Contractors : Kwinana Construction Group 

(Pty) Ltd. 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH + SHEFFIELD <- P.c. BOXx4! 
Telephone: ROTHERHAM 2076 (P.B. EX 8 LINES) LONDON OFFICE: 8-10 GROSYENO® At as 


ee) 
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| STBEL 
1] CASTINGS 


Produced by Electric Arc 
Process and Modern Plant 














ne” 
Rolling Mills - Melting | 
Plants - Engineers, etc. | 
* } 
We can supply MACHINED 
when required 


W. SHAW & Co.Ltb. | 


WELLINGTON STEEL FOUNDRY 


MIDDLESBROUGH 


Telephone : Telegrams: 
341 (P.B.X.) Wellington, Middlesbrough 










































NON-FERROUS CASTING is a specialist field in which A) 5 tae Oe 
experience and facilities are all-important. When you jo) Bo Baty g: RE 
require non-ferrous castings . . . for ordinary or Pr Re ate te 
extraordinary purposes . . . specify BIRSO; you'll ot ge” 
get the finest there are. The very best cost no more... oy tee fe » 
and may well cost far less in the long run. rae 2 ai a 
CASTINGS FROM A FEW OUNCES TO 10 TONS... 518 Ee Hie , 
in phosphor-bronze, —gun-metal, _aluminium-bronze, ne] te ee 4 
manganese-bronze and light alloys. Precision-machined ya Ph 
bushes and bearings. Specialists in high-tensile aluminium- ur “ 
bronze castings, centrifugal-cast wheel blanks, and chill- yee yi ae p 
cast rods and tubes. F ‘iM 
ys ; F Aer \% 
; ; . &° rs 
. ad SO we } 
NON-FERROUS el 
Tested and recommended by the : wi is fhe 
Ministry of Supply (MTV Branch) CASTINGS Cri cla ie. ait 
Reference No. VG.6/300/FIR | Stare oe 
for export to tropical countries Pe af > ae ie 
at 
Y | is ee AS 
j 1+ ose 
OSOTITE—the modern scientific sealing which has been proved by rigorous tests | / mn ays 
to be the perfect jointing for smooth surface and screw unions. OSOTITE Is | i PE Se oy 
* simply applied liquid compound, impervious to heat, petrol, oil, grease, water = fee: Se? Tee 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR oF | : he e aa 
of WATER-TIGHT JOINT. | or cae be 
il ‘S| oe ee ea 
: O S O T ITE | T. M. BIRKETT, BILLINGTON & NEWTON LTD. | ae he a 
| ‘ j ‘ya 4 
; | HANLEY AND LONGPORT, STOKE-ON-TRENT. a) Bid. ite 2 as 
te | | Pome 3 eet eS 
. A < i I C K x Head Office: HANLEY Phone: Stoke-on-Trent 22184-5-6-7 : ies, ee 
P +S iivews # ee 
sort N ~ . fa| erat 
, PRODUCT LONGPORT FOUNDRY = Phone : Stoke-on-Trent 87303 i die * 4° | 
| ae j 
ip Write fer full detaiis and prices te: ae RD ty at 3 Py 
One of Britain’s Largest NON-FERROUS Foundries beat | east: ie cat 
SLICK BRANDS LTD Ya ae a 
D ae Vitel lol lof tame Velelel, Me tehdclel Mia [elev le y At ar 
! ni? Sbies SLICKBRA. S$ PTetel | mi mel islet.) r + ¥ 4 
i, in| De . 
’ Oe ak RS ae 
f qhs a” 
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WE ARE DESIGNERS AND 
MANUFACTURERS OF THE 


MODERN 


Siphon pump 


LARGE DRIVING PULLEY MOUNTED ON ADJUSTABLE GLAND WHICH CAN 
FIXED SLEEVE TAKING ALL THE BELT LOAD g¢ packeD WITHOUT DISMANTLING 
PUMP OR PULLEY 





















PLUG FOR PRIMING 
IN FIRST CASE ONLY 
ONCE PRIMED IT NEVER 
REQUIRES THIS AGAIN 


DETACHABLE 
FLANGE WITH 
UNIVERSAL DRIVE 





RETURN 
VALVE 
ADJUSTER 





RELIEF 
VALVE 











RENEWABLE SLEEVE 
WHICH FORMS BEARING 
FOR PINION AND PULLEY 


EXTRA LONG DRIVING SHAFT 
WHICH DOES NOT TAKE ANY 


OF THE BELT TENSION AND — 
HAS A BEARING 3 9/A6”-LONG SIPHON 
CHAMBER 
PINIONS OF EXTRA LARGE 
SPECIAL a” ean SIPHON CHAMBER ENSURING THAT 
om & PUMP IS ALWAYS FULL OF LIQUID 


CAPACITY AND EVEN FLOW 


MODERN 


Che CINDEST 
STEEL SHEETS 





ENG 





alle 









MACHINE TOOLS LIMITED 


Broadgate House - Coventry * Phone 2132/6 
Sheffield: Corporation St. Phone 24888. Works: Gosford St., Coventry 


Rainbow 








SMITH & M-LEAN 
179 WEST GEORGE ST-GLASGOW - C:2 
‘PHONE CENtrol O442-'GRAMS “CIVILITY" GLASGOW 





- LTD 












HALT-who goes there? 






PASS friend 


ON GUARD night and day 


Rail and road barrier and traffic control systems, for 
Railways, Mines and large scale Industrial Undertakings by 
Tyer. 
The illustrations are of Motorised Half-Barrier, Type B3/529. Many 
other types are available, both motorised and wire operated. We 
shall be glad to supply interested enquirers with full details of 
all types. 


The first name in signalling since 1851 





TYER & COMPANY LTD $$ ASHWIN STREET - DALSTON - LONDON - E8 


‘ FACTORIES ALSO AT SLOUGH, BIRMINGHAM, GUILDFORD AND WEST HAM 
\ AN ASSOCIATE COMPANY OF SOUTHERN AREAS ELECTRIC CORPORATION GROUP 
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NEVER 
COULD 
UNDERSTAND 
ANYTHING — ~ 
meee 


You’d be surprised how — 

many giant creative brains boggle = — LY, 

at mechanical details. ‘* Thank = = 

heaven for Lewis,” they say, > 

‘| can depend on them to design > 4 

a 

the right springs for the , 

job.” Why don’t you try us too ? | 

** Leave it to Lewis” has been — ‘ 

said with a sigh of relief for over 
thirty years. 












The master of the ocean- going liner has a very 
real sense of resp ity when 
‘full ahead’ and there is a similar realistic 
appreciation of trust in the making of a YCOL 
sand casting. Your reliance on YCOL 
will be ‘well-founded.’ 





ea 
. every care is taken through every phase of 
meee, Oe a feaie pore To help your design department, The Lewis 
Spring Company offer a 40-page booklet on 
spring design, full of technical data. 
2/ 


6d. post free. 


. in gunmetal, phosphor bronze, manganese 
bronze, aluminium bronze and aluminium 
alley—with a reputation for purity, uniformity 
and durability. 


rated is bumb hody casting 


THE LEWIS 
SPRING CO. LTD. 


Resilient Works, Redditch, 
"Phone: Redditch 720/1/2. ee INGS, 


London Office : 321 High Holborn, W.C. I. 
"Phone: Holborn 7470 & 7479. 


reliance on ycol always well founded 


WHYTE & COLLINS LTD - KELVIN WORKS - FENTON - STOKE-ON-TRENT 





















‘Tew, IT 7, 


Suis 
SPRING CLIPS 
SSWORK, WIRE FORMS 
VOLUTE SPRINGS 














WELLWORTHY AL-FIN 


armoured ring groove 


LONG LIFE PISTONS 








more than pay for themselves 
in the first year... 





The average life of an Al-Fin Piston is at least 100°, more than 
normal types. This double mileage saves you the cost of one 
overhaul and the cost of another set of pistons. To this can be 
added the further saving effected by keeping the vehicle on the 
oad during the whole period. No wonder so many large fleet 
owners say, ““AL-FIN is the best investment yet”’. 
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WELLWORTHY 


ALESSHIN 


BONDED 








INSERT PISTONS 


An Al-Fin armoured ring groove piston. The top ring groove has 
an austenitic cast iron insert bonded to the alloy giving strength 
where it is required, prolonging piston life by at least 100% 


The choice of the Expert 


WELLWORTHY LIMITED, 


LYMINGTON, HANTS 


«... 
7 ~ 


fans 








ee te ne ee er en en na ee ee ane 
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CLUTCH 
REDUCTION 


ENGI 


—— ~ 








sit 


Swift 12V6 Lathe with hydraulic COpy mation for 
turning fly wheels. 


= 


— GRRONS Wilts aGcESTO)N Stel AIUD) 


| MONT WORKS - HALIFAX - ENGLAND 


| Phone: Halifax 3792 Grams: Swiftly, Halifes. 








W.R. Anderton & Co. Ltd., Clutch, conforming to 
S.A.E. standards for housing, with a Reduction Gear 
of 2-1 or 3-1 (or rates intermediate between these 

figures). Suitable for all kinds of drive and par- 
| ticularly as pulley diameters and belt speeds can be 
kept to reasonable proportions. 


1} | 
| | 
- 4 | This robust clutch reduction unit comprises a | 
; 
‘ | 
| | 
\| 
| | 
| | 
| 

























Available in two sizes and both S.A.E. Housings 
Nos. I or 2: gin size; max. clutch speed | 
2,800 r.p.m.; 4.5 h.p./100 r.p.m. torque 
236 Ib. ft. r1im size: max. clutch speed 


2,500 r.p.m.; 6.5 h.p./100 r.p.m. torque 
1 wal f{\ 342 Ib. ft. 


et: Rat 















TTT TT TTT TT Lee OOD ORORtoae 
































: 
Nei ttt tte 


e— 





ef 





RAILWAY IRONWORKS - CASTLETON - ROCHDALE -LANCS | YOUNGS (LIFTING APPLIANCES) LIMITED 


Telephone: Castleton 57288 /9 


| RYLANUY STREET WORKS BIRMINGHAM 16 
Telegrams: Clutch, Castleton, Lanes 


TELEPHONE: EDGBASTON 3508-9. TELEGRAMS: “ OLDENS” BIRMINGHAM % 








on for 


Nifes. 











EN 
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ROLLS-ROYCE LIMITED - CREWE 





CHESHIRE 


For diesel power units in the 60 to 600 b.h.p. range... 


ROLLS-ROYCE 


TORQUE CONVERTERS 


Rolls-Royce will shortly be in production 
with a range of three-stage Torque 
Converters, made under licence to the 
Twin Dise Clutch Company of 
America, for Rolls-Royce oil engines. 
This range of converters 
covers engines of 60 to 600 b.h.p. 


Applications Include :— 


HOISTS 
TRACTORS 
EXCAVATORS 


LOCOMOTIVES 


PUMPS 


¢ Telephone: Crewe 3271 


2 AND 3 TONS AT 65 FEET RADIUS AND 5 TONS AT 70 FEET RADIUS 




















°° BATH 





STOTHERT € PITT LIMITED 


ENGINEERS 


°° ENGLAND 
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PRESSURE 


COMPOUND 


are unable to follow current 


variations with the speed of the 7 P . 
electron beam. Nevertheless, we are David Harcourt gauges are manufactured in a wide range 


Pant ee es Oe Oy Oe of types and sizes. Their ranges cover from 30 inches of 


and most sensitive direct writing Recorders . 
shite edie Send for vacuum and to pressures of 10,000 Ib. per square inch, 
folder Jjj/a. 


' THE RECORD ELECTRICAL COMPANY LIMITED | DAVID HARCOURT LIMITED 


- Se . : LINKULA WORKS, COVENTRY ROAD, BIRMINGHAM, 10 
CIRSCALE WORKS BROADHEATH ALTRINCHAM CHESHIRE pte — Alt 1051 - 10§2. Grams: Lidala Birmingham % 


A member of SMITHS Industrial Instrument Division 


RECORD GRAPHIC | a ° 
RECORDING INSTRUMENTS , . of finest British Craftsmanship 














SPECIAL SHAPES 
IN FIREBRICKS 


Careful making by experienced moulders 


allied with thorough firing in our kilns 
ensure uniformity of shape, size and 


texture in all our fireclay specials. 





Qualities available : 
Nettle 42% Alumina, Cone 34—1750°C 


Thistle 35/37% » » Cone 31—1690°C 





Stein 30/32% extol Sone 30—1670°C 
i aed 








Copies of our No.1 Pamphlet, describing our complete range of Firebrick qualities, gladly sent on request 


JOHN G. STEIN & €° L™ Bonnybridge. Scotland 


TEL: BANKNOCK 255 (4 LINES) 
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FABRICATIONS 


We have ample 
Capacity for this type 
of work. 


I 

| GREY IRON 
CASTINGS 
" Our Foundry can 
| 

i 


handle castings up to 
10 tons. 












SPECIAL 
PURPOSE 


MACHINERY 

We have a division 2 

dealing with this type 

of work. i 
j 









STEEL 
FORGINGS 


Six Power Hammers 
for Production 
of general forgings. 


We have our own Heat Treatment Dept. 
Just send us the drawings. We will do the rest. We have the labour, 


i 

| ®xperience, plant and resources. Ask for a representative to call or 
visit us personally when next 

' in Leicester. 





GIMSON & Co. (LEICESTER) LIMITED, VULCAN ROAD, LEICESTER a 
. Telephone ; 60272 (3 lines) e 


(ESTABLISHED 1837) 





et Ad 
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SPlRA TUBE TAKES THE AIR 





Gas-laden air from a tanker or the fumes from a laboratory 
retort . . . complicated tunnel ventilation or a simple hot 
air system—all jobs for SPIRATUBE, which is proving 
every day that it is the most versatile flexible ducting now 
available to industry. For machine shops, garages, factories, 
mines, aircraft, there are special types of SPIRATUBE in 
diameters from 3” to 30” and in a variety of coverings. 
SPIRATUBE is simple and quick to instal and is light, 
tough, flexible, retractable. Economical too, because 
SPIRATUBE can be dismantled and used again and again. 


Write to-day for the SPIRATUBE Brochure which illus- 
trates what this versatile ducting will do. Put your problems 
up to our Design Engineers. They will be glad to advise you 
without cost or obligation. The address is— 


¥.v¥ 


FLEXIBLE DUCTING LIMITED, MARYHILL, GLASGOW, N.W 





An Associate Company of George Maciellan & Company Limited. Established 1870 
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SANDIACRE -NOTTINGHAM - ENGLAND t= 
LONDON OFFICE: 


LANGHAM HOUSE. 3508 REGENT STREET WI! 
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THE 


—— 


Compressed air- 
made to measure... 


—and right from the start! Now is the chance for 
second thoughts on pneumatics—made possible by 
the new Hymatic *Hydrovane compressor. This 
rotary compressor, light, compact, quietandsmooth 
running can be directly driven over a wide speed 
range and thus completely integrated with your 
power unit. Simplicity of design, few moving parts 
and perfect lubrication make for long, trouble-free 


service. From the first thought to the final product 


we are ready and waiting to match compressed air 
to your needs. Our Project Engineering Service 
is unique in its experience of pneumatics: com- 
pressors, control valves, and mechanisms. A word 
from you will bring this service to your door. 
~ 

Your problem may be on a marine engine, a motor 
coach or a machine tool—it’s all the same to us, we 
like problems. 


** Oil sealed rotary compressor under Hydrovane Patents 


Write for illustrated booklet HEC.6 31/108 “Compressed Air Made to Measure’ to:— 


HYMATIC ENGINEERING CO. LTD. 


REDDITCH, 


WORCS * COMPRESSED AIR 


ENGINEERS 
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Maaufacturers of every type of industrial 
plant are standardising with Leyland en- 
gines, having proved their advantages 
over other power packs: LOW FIRST 
COST, QUICK START from cold, 
HIGH TORQUE output, LOW FUEL 
CONSUMPTION and WORLD WIDE 
SPARES AND SERVICE, at the right 
price. Illustrated above are the U.E. 350, 
600, 680 and 900 range of engines with 
power outputs from 63 b.h.p. to 200 b.h.p. 


Please write for details. 


LEYLAND MOTORS LTD. Head Office & Works: LEYLAND 


AVELING-AUSTIN 99-H 
all wheel drive graders 
utilising a U.E. 600 dies. 


Leading Manufacturers specify 


THE LEADING DIESELS 
FOR ALL INDUSTRIAL 


BLAW-KNOX BK-I2 
motor grader with 12 fe. 
blade powered by a U.E. 
600 engine. 
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GALION motor grader, 
model 118 with Leyland 
engine and clutch. 





CLIMAX compressor pro- 
viding 320 c.ft. at 100 Ib. 
per sq. in. with Leyland 
engine 





MATISA ballast tamper 
with U.E. 600 powering 
the generator set. 










oN 
. 


EUCLID I5-ton rear dump 
truck with Leyland U.E. 
680 engine 





SMITH “21” 3 cu. yd. ex- 
cavator using U.E. 600 
diesel. 








FOWLER Challenger ||! 
diesel crawler tractor 
utilises the U.E. 600 
engine. 








WINGET boom-type 

trencher, model 221i, 

powered by U.E. 350 
engine. 





MITCHELL- 
FAILING ™.! 
transportable 
oil rig with 
Leyland U.E. 
350 engine. 








SMITH diesel electric 
crane with electro- 
magnet lifting attachment 


has a U.E. 600 engine. 


WICKHAM-built 57- 
seater railcar for 
Venezuela with two VE. 
600 engines 











- LANCS - ENGLAND 


London Office & Export Division: HANOVER HOUSE, HANOVER SQUARE, LONDON, W.| 
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4% ’ , i mae 
i ame 
+ Vf. 
a ue 1 
ae eS ie 4% 
ery Versatile 
' 4, ' . : 
In many different metals, coarse mesh or fine. light gauge fl ae pe Ue 
or heavy, ‘ Harco’ Woven Wire is finding its way into oe) eis F 
more and more industries. G) hie ete oD 
For Screening, Sorting or Sifting it is used in the oe wih 
grading of many types of material and products, from ai aie? 
heavy minerals to fine powders. a xt i 
For Filtering it plays a vital part in many kinds of 4 | Mig i" is 
6 % mechanical equipment, and in the processing of liquids. Te] Nae tate TE 
Harco For Restricting Access—whilst allowing for the free i | AE Hi i} 
passage of air—it is used for such diverse purposes as ee 
a ‘ shielding commutators and excluding the common fly. S| <a if 
Woven Wi re For Reinforcing Sheet Materials it gives greatly ‘ Ca ie i ; 
enhanced strength without sacrifice of flexibility. S| g es ee 
For Improving Presentation its appearance and adapt- : ie a iy 
ability are important factors in industrial design. ele! Ha eS 
j b: Byte | 
m | om, | ee 4% 
4 Please ask for Vet ae ee 
_ > te Be 
‘| Catalogue No. EG 269 | Me eet ae 
ang, a 2”, 
& ‘ Rye 4 ae 
” i gt ; é 
ye fe i ® 
Me) ies | ARE 
a ae tee 
4g G. A. HARVEY & CO. (LONDON) LTD * WOOLWICH ROAD -: _ LONDON, S.E.7 tee | act tee a 





Telephone : GREenwich 3232 (22 lines) Telegrams ¢ ‘Cheaper, Wol. London’. | % i 4 Rk 
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JaE Hall ut 
DARTFORD KENT Tel. Dartford 3456 


10 St. Swithin’s Lane London EC4 Tel. MANsion House 9811 





lifts and escalators 


- + + koalas use claws 
c lucky people use J &E Hall 
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CALDER HALL ‘A’ UNDER CONSTRUCTION (By kind 
permission of the Department of Atomic Energy). 


55,000 Tons of Steelwork 


UNDER DIRECT CONTRACT WITH THE U.K.A.E.A. ALEX. FINDLAY & CO. LTD., 
MOTHERWELL, HAVE BEEN ENTRUSTED WITH THE SUPPLY, DELIVERY AND ERECTION 
OF 55,000 TONS OF STRUCTURAL STEELWORK TO BUILD BRITAIN’S NUCLEAR POWER PROJECTS. 


RLER. HRDLAY CO. LID. 


STRUCTURAL 
MOTHERWELL 


Motherwell 


3 MEMBER OF THE NUCLEAR POWER PLANT CO. LIMITED 
52/54 HIGH HOLBORN W.C.1 


=f SELLar, 
CAPENy,, 

ALDER Hay, 

APELCROss 


* Sp 
Tog FIELDS 








ENGINEERS 
SCOTLAND 





HIGH HOLBORN HOUSE, TELEPHONE HOLBORN 7350-5085 
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When it comes to WELDING 










Limited in the well-known processes 











Argon-shielded welding with the famous lightweight Sigma 





‘gun’ is really fast. Welds come up clean, so finishing time is 
cut right down. There’s no flux, no spatter, and no corrosion 
problem. The equipment is sturdy—easy to control, electri- 
cally governed and completely reliable. Ease of handling is a 
special feature resulting from the flexible 50-amp. cable, 
combined with water cooling of the gun. 


The interests and activities of The Quasi-Arc Company Limited and Fusarc 


Quasi-Arc > Fusart + Unionmelt + Sigma + Heliane » Twin-Are 
were combined on Ist October, 1955 in order to provide a thoroughly com- 
prehensive and effective service to the welding industry. 

The headquarters of the new organisation—named Quasi-Arc Limited— 
are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


Great Guns! by Sigma 





SWM< 2 welding of an aluminium tank SWM 3 machine, beam mounted for welding the longitudinal 
in the horizontal-vertical position. seams of pipes. 





Of 


The SWM 3 may also be track mounted). 


... and Automatic 


Fully-automatic Sigma welds mild steel, 
stainless steels and aluminium and its alloys 
in any thickness down to 16 gauge. By in- 
creasing welding speeds and producing 
high quality welds, automatic Sigma cuts 
production delays and gives a striking in- 
crease in output. 


to QUASI-ARC 





QUASI-ARC 





Ss BILSTON, STAFFS. 
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Quality is the keynote of all OSBORN Engineers’ Cutting Tools, and ve 
unsurpassed care and skill are lavished on their manufacture—from \ fo i " ‘ 
the melting of the steel used to make them, through all production and | Wee + 
inspection stages, resulting in the manufacture of first class tools. ay top) Ea 
fe bo, we 
Use OSBORN, tools when only the best will do. i) tie 4 
A ay 
iy 


SAM EL OSBORN & CO. LIMITED CLYDE STEEL WORKS, SHEFFIELD bY t 
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and construction that the réle of the steel - plate engineer today is 
one of the most vital to future progress. 


So much industrial achievement depends on steel plate design | | aal 
<csieegitiinme 
—= 
= 


Modern forms of storage vessels, process plant and reactor vessels, 
built in steel plate, are Whessoe contributions to the achievements 


of the oil, gas and chemical industries and of nuclear power 
production. 
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BELFAST, 35 King Street ................. Belfast 25409 ts | " : ' 
BIRMINGHAM. V-Belt House, 25 Broad Street, 1 cn a= ie i 
: MiDiand 4505/6 G™ 4) hae Ee 7 
BURNLEY, V-Belt House, 73/77 Manchester Road oe] Mae tes 
Burnley 2258 . t as 
CARDIFF, V-Belt House, West Wharf Road wii’ 2 ? 
Cardiff 25151/2 4: te We 
ee . CLECKHEATON, 92 Whitcliffe Road et 
VARIABLE SPEED GEAR Es Cleckheaton 891 /2 : hy 
: : —— a = : GLASGOW, 98 Holm Street, C.2......... City 7136/7 7 bp is . : 
ee ee HULL, Marfieet Avenue .................. Central 13900 , ‘¢ the 
LEEDS. 32 Dewsbury Road, 11............ Leeds 33420 si tie Me Be 
IN ATTENDANCE ON STAND D406 AT CASTLE BROMWICH sic ecuaieibaemiueperacamest 1] tte ime Mae 
} LIVERPOOL. V-Belt House, 42 Great Howard Nea ae et be 
HOME RIAD Central 3236 2 pian. 14 : 
. 7 e- 
S. B. HAINSW ORTH (Managing Director, Home and Overseas) Apl. 23rd to 25th es en nF Sees Bee bes leer a 
me inka ... Apl. 23rd to 25th LUTON. V-Belt H 58 Bute S d ¥ Rt a. pee 
D. E. ASLEM (Seles Manager) --- GOs 36 Guildford Street c...-...ccrecoccceeecce Luton SOOP *{ eta | ce oy 
1. A. F. MACNAIR (London Regional leineaet w+ eee Apt. 30th to May 2nd MANCHESTER. V-Belt House, 454 Chester P| ite Dee ee 
ae ae |. 23rd 27th MOG. ccssveccccesccoscvsessosocccaceseson ‘ord Park 1341 pied ie “EO 
G. R. HARDY (North East Regional Manager) Apl. 23rd to peRWEASTLE.O00-TV 00M, 04 Wesngnne Rend a Big 
H. L. TITTERINGTON (North West Regional Manager) ... May 1st to 3rd Newcastle 24684 bal wis. Beet 
R. N. WILLIAMS (Scottish Regional Manager) ee Apt. 30th to May 3rd NOTTINGHAM. V-Belt House, "hcunehon Ovo + i : ye ; ‘ 
S. PARKER (Midlands Regional Manager) oe one ... Apl. 23rd to May 4th . SHEFFIELD. V-Belt House, 86 Bridge Street A) Pe ee 
Sheffield 27774 Ce Aes 
OVERSEAS STOCKTON-ON-TEES. V-belt House, oT) Gee ek 
illiam Street............... tockton-on-Tees 68064 hy ‘f } 
L. J. D. DAVIES (Sales Manager) eos eve eee --» May 3rd and 4th STOKE-ON-TRENT, V-Belt House. a) RG. ee ae 
L. D. DALE (Assistant Sales Manager) ... ‘iis ”“ .-» Apl. 23rd to 27th 32 Hartshill Road .................. Stoke-on-Trent 44587 ce) ie @ 
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LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH = 1 












April 6, 1956 ENGIN; ERING 


ENC 


words 


ee ‘Pe 


. coul 
you } 
Ford 
be se 
and ¢ 


ina} 





™MPressior 


scEE FO RDSON ris: mL, 












ENGINEER IN Gs April 6, 1956 












































9 B icase supply full details of Major Industrial Equipment Units...” 


_ could mean the saving of thousands of pounds in the equipment 

you manufacture or use. A 23d. stamp will take your enquiry direct to 
Ford of Dagenham, from where full and complete details will 

be sent to you by return of post. There is of course no obligation — 
and 2}d., you will agree, is a very small investment 


ina proposition that promises such big and beneficial results. 


Designers please turn to your own section . . . Sales 
Departments study the Sales Points . . . and Principals ring 
for your Secretaries — your 9 word enquiry could provide 


the complete answer to power problems in your equipment. 


DESIGNER’S CORNER SALES DEPARTMENT'S SECTION 





trial Equipment Units are available in 4 basic combinations :— Major Industrial Equipment Units could provide your equipment 
with these extra advantages :— 


transmission. 


Cc 

» Engine + transmission hydraulics. 
c 
c 














= ‘ransmission + hydraulics + steering. * The lowest priced Diesel Power Unit, in its power class, in the World. 
. transmission + hydraulics + steering + front axle. 
“ombinations can include Rear Power Take Off, 2-speed Belt Pulley, alter- . : ’ 
clutch and gear housings etc. In all, over 100 standard combinations. * Over 100 alternative units available — a// at standard cost. 
Engine | : . : oor ‘ ? - ae 
mene Details: | Diesel Petrol Vap. Oil * Quality and precision of Ford Engineering brings absolute reliability 
b ; i ; ; ‘ i ll. 
Cubic Capacity | 3.61 Litres 3.261 litres | 3.61 litres to es equines Fen 
Compres ion Ratio ¥ ‘ ‘ ° . P . 
ee Rati 16:1 5.5:1 4.35:1 * Small unit—big power — with consequent savings in fuel costs for 
ke Horse Power at Ps 


your customers. 


1200 Rpm | 32.0 





32.5 31.5 
1400 RPM 36.5 36.5 35.5 Ford Service facilities are World-Wide. Standardised spares at low, 
1600 Rex 40.5 35.5 38.5 fixed prices are always available. 


Specifications and 


series Welcomed 


inquiries to: 


SALES 

















rmance data available on request. Individual 
industrial Sales Department. 





‘DEPARTMENT - TRACTOR ormon So F 


In the future, more and more of your customers will be looking for 
Major Industrial Power in the equipment they buy. 


Tel: RAlnham 3000 
ORD MOTOR COMPANY LIMITED - DAGENHAM - 
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MOND NICKEL COMPANY LIMITED .- 
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4, PER CENT. NICKEL-CHROMIUM. | 
MOLYEDENUM STEEL —En 308 i 
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Fog 14 Tempering diagram of En 08. 4) per cent. nichs!-chramium-molybdenum steel, air-hardened. 
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Nickel has far-reaching effects on the strength, toughness, wear-resistance 
and other mechanical properties of steel. Today, so many nickel alloy 
steels are available that engineers require the fullest technical data to 
select the most suitable type for each job. 

To meet this need, we have produced a booklet, “The Mechanical Properties 
of Nickel Alloy Steels”, showing in detail the properties obtainable with all 
the principal alloy constructional steels. This is another example of our 
policy of producing specialised publications to aid production. 


are invited to write for 
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Turbine Gears Limited are proud to be playing an important 
part in the industrial expansion of Canada. 

The special unit illustrated is one of many working in the 
giant new smelting plant at Kitimat, British Columbia. 

In Canada—and all over the world—gears and gear units 
designed and manufactured by Turbine Gears Limited are 


Gears and gear units byTurbine Gears Ltd @ 


STOCKPORT, ENGLAND 


ce . 











serving industry by the efficient and reliable transmission 


of power. 


Our comprehensive catalogue illustrates and describes the 
wide variety of our products, and a copy will be gladly sent 


to you if you are interested. 








TG. 
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ABRICATION 
STEEL 


WIDNES FOUNDRY & ENGINEERING CO, 
LTD. offer a skilful, comprehensive service 
to industry, both in fabrication and foundry 
work, 























(LEFT) Mild Steel casing, consisting of two 
shells; overall dimensions: 17 ft. 6 ins long, 
9 ft. 3 ins. wide, 17 ft. lO ins. high. 


(BELOW) Mild Steel Helical cooler for SO,, 
all welded construction; weight 6} tons, 
outer diameter 7 ft., inner diameter 6 ft. 
length 20 ft. 


Established 1841 


i FOUNDRY & ENGINEERING C0.{1D 
: LUGSDALE ROAD: WIDNES - LANCS . 


‘ TELEPHONE - WIDNES 2251/4 TELEGRAMS:> FOUNDRY - WIDNES 
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aE y ...+... in the latest and most up-to-date 
1 ] Ng 5 high speed cargo handling crane in the 
world. 
es The Clyde L.H.L. is essentially an electric 
d crane but uses hydraulic fluid as a trans- 
3 x es EP oe mission medium for operating the jib. 
s ‘ 2 The illustration pin-points the hydraulic Me: 
%, luffing ram which is controlled by a 
sa te compact electro-hydraulic unit in the 
pt aid machinery house. This system reduces the 
4 number of moving parts, takes up less i 
as room and is remarkable for its smoothness 
and speed of action ; itis infactthe modern | 
ERM Se soos solution to the problem of operating a high e 
speed luffing motion. 
May we furnish you with a general 
specification or arrange a demonstration. 
pm i 
4 \ ¥ 
1 1 : : 
(LYDE CRANE & BOOT | 
A ‘ 
/ y| | A’ | a CRANES ‘ 





incorporating c 





Clyde Crane & Engineering Co., Joseph Booth & Bros., ! 
MO , Lanarkshire, Union Crane Works, RODLEY, Leeds. fe 
T Motherwell 354/5. Telegrams : ‘‘ Clyde,” Motherwell. Telephone : Pudsey 3168 Telegrams : “Cranes,” Rodiey, ‘@ 
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FOR DROP FORGINGS 
IN LARGE OR 
SMALL QUANTITIES 












= 
DONCASTERS <> 
| i778 DD fs 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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COMPLETE Wey 
THE PICTURE aed. 
7 x Th ee 
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Any combination of motor, gear (fa ee: ae 
ratio and mounting position can be ag.) e fo at 
supplied. Units up to 20H.P. are available bine ee i TT es ae 
from stock, larger sizes on quick delivery. post for your copy NOW! =| ae ites ies 
Ratios up to 82-1. co | fee Anges ee 
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Many manufacturers, large and small, with prob- 
lems of flexibles on their minds, have found they 
saved themselves time and trouble by bringing 
them to the Compofiex Flexible Centres — the 
only ones of their kind. If you need any type of 
flexible hose or tubing this complete advisory 
service will help you. Particular requirements 
can be discussed across the table with experts 
and a comprehensive display examined, or a 
personal call by our representative arranged. 

We have prepared a special booklet which will 
tell you more about this unique service. Please 


~~ 


ARTERIES 
OF 
INDUSTRY 





fill in the coupon below and we shall be glad to 
send you a copy. 





Please send me a copy of your booklet 
“‘What does the Compofiex Service mean?”’ 


Name 


Address 


Ce ee ce 








@ if there is a ‘flexible’ answer, you'll find it at 





See our Stand No. | 41 
at the Factory Equip- 
ment Exhibition. 
April 9th to 14th 











Flexible Centres at: 26 Grosvenor Gardens, London, S.W.1. 
Road, Oldham, Lancashire. Tel: Oldham-Main 8114. 


FACTORIES AT OLDHAM 


COMPOFLEX 


COMPANY LIMITED 


Tel: SLOane 6185/5109 and Huddersfield 
‘BRITAIN’S ONLY FLEXIBLE CENTRES 


AND SOUTH WIMBLEDON 





of 


oe 
A 
wv 








ENGINEERING April 








M HENDERSON & 29 





Henderson Aerial Cableways provide 
the most practical solution wherever 
materials have to be moved on con- 
struction projects in many parts of the 
world. Their speed, reliability and 
economy are essential to maintain the 
building programme on any large-scale 
construction contract. 
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Taking our 
own medicine 


We’reas pleased as a Manchester man at 
a Test Match that hasn’t been rained off. 
We’re taking our own medicine—using 
our own Worm Units all over our own 
works. And we’re liking it, because 
these units are doing their various jobs 
so very well. Which is what you’d 
expect from the way we make them— 
on special machines and from special 
metals, both developed by us during 
50 years of Worm Gear manufacture. 


That’s the Holroyd prescription for 


first-class Worm Units— 
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JOHN HOLROYD & COMPANY LIMITED 


SUM OSU TuOUMIuL HRT TULUM 
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our Underdriven Worm Reduction 
ed toa wool textile machine 
r Milnrow works. 


One of 
Units fitt 
which we build at ou 





MADE UP FOR YOU QUICKLY. 


A Standard Type Holroyd Worm Reduction Unit with a stock 
ratio can be made up, packed and despatched to you fairly 
quickly. Special units or worms and wheels made to order take 
somewhat longer. For information on our Worm Units, and on 
new applications for them (like the machine in the illustration 


drop us a line at Milnrow, Lancs. We’ll be glad to help you 
all we can. 


Holroyd 


WORM REDUCTION UNITS 


MILNROW + LANCS - TELEPHONE: MILNROW 55322 
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: Fresh air costs nothing, yet it is the finest stimulant to health, harmony and es ye. eh 
; @fficiency in factories and workshops. HILLS Roof Ventilating Shutters ae oa ae 4 
provide it in full measure, together with adequate natural daylight. The bay Pte ae 
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his 
ump Is 


riceless 





Rhythmic, purposeful action . . . pumping to maintain a vital flow. That is the story of the human 
heart, told simply. We at Measurement take this opportunity of linking it with the story of the 
pump in Industry. Go to the heart of any industrial liquid process, and you will agree that a good 
reliable pump makes all the difference between long-term success or failure. 

Where the requirement is for a pump to handle lubricating and non-abrasive liquids, there is a 


ROTOPLUNGE pump to suit whether the need is for constant or variable output. 






ROTOPLUNGE PUMPS FOR INDUSTRIAL LIQUID PROCESS 


plunger-type pumps. . . gear pumps . . . automatically reversible 
pumps .... variable capacity pumps. 


The variable capacity pump illustrated is 
of the rotating valveless type, which may 
be varied from maximum to zero whilst 

*/ running. It is suitable for most 
non-corrosive, non-abrasive liquids of 
practically any viscosity and temperatures 
up to 200°F. This type is available in 
capacities from 70 g.p.h. to 1,000 g.p.h. 





tet Made by MEASUREMENT Ltd. 


= &. UNION oS 8 Ey OLDHAM =. LANCS. 
> 
ALSO MANUFACTURERS OF LIQUID METERS AND CONTROL APPARATUS 


. Telephone: Oldham MAIn 6432 Telegrams: SUPERMETER, Oldham 


i A Member of the Sarkinson & Cowan Group 
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© Lowest Possible Cost 


® Highest Possible Performance 
these 
are the e 


rPOoOiINw Ts 


Greatest Possible Standardisation 


® fEasiest Possible Selection 


®@ Shortest Possible Delivery 





0 1000 2000 3000 4000 VOLUME 


... which make the new standardised range of 


AIRscREWw axial flow fans so popular 


Write for leaflet giving full details and for the address of your nearest Branch Office, to: 


THE AIRSCREW COMPANY & JICWOOD LIMITED (Dept. EG.) WEYBRIDGE SURREY 
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Ashdowns .. 


Telephone: St. Helens 3206 
Ashdowns Ltd. is a subsidiary of Pilkington Brothers Ltd. 
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MAVITT DRAFTING A complete range of Drafting Machines 
MACHINES for Boards up to 50 feet long, both 

; : vertical and horizontal. 

THE MASTER—latest in our range—Linkage by steel bands Adjustable Drawing Stands and Boards. 
and pulleys — 360 degrees rotation of index head—automatic © Mathematical Scales in various | 
location of main angles by press button through knob — quick materials. 
release of head for lining up to drawings — counter balanced for Surveyor’s Rods. 
vertical use — modern styling and high quality finish. Isometric i 

FULL CATALOGUE ON APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. MIP 
HIGHLANDS ROAD * SHIRLEY * BIRMINGHAM . Phone: SOLIHULL/2231/2. Grams: Mavitta, B*ham ______— 


Machines. 
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COOPER ROLLER BEARINGS CO. LTD., KING’S LYNN 
Telephone: King’s Lynn 3447 Telegrams: Bearings, King’s Lynn 





PROVED IN SERVICE SINCE 1907 
MADE IN 3 STANDARD SERIES UP TO 30!’ BORE 
SPECIAL TYPES, BOTH SPLIT AND SOLID, 
UP TO 120!’ OUTSIDE DIAMETER 
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NEW TOWNS IN OLD 
ENGLAND 


Tr one of his books Chesterton gave away 
an idea for a story about a man who set 
out on a long journey by sea to find New 
South Wales. After months of voyaging and 
coming very near to being ship-wrecked he 
sighted land. When he set foot on the shore 
he was prepared to be met by cannibals, but 
imagine his joy and relief when he found it 
was not New South Wales but dear Old 
South Wales! 

Perhaps some of the thousands of tourists 
and business men who come from overseas 
every year to visit England, Wales, Scotland 
or Northern Ireland will be as surprised as 
Chesterton’s traveller when they discover for 
themselves not only Stratford-on-Avon and 
Birmingham, Chester and Liverpool, Cam- 
bridge and London, but also Crawley, Harlow 
and Hemel Hempstead. For these are the 
New Towns, where the old country has 
planned anew since the war. They are new 
towns for industry and new towns for the 
people who liveinthem. They show how it is 
possible for an old industrialised country to 
overcome hardening of the arteries. If there 
is no room for expansion in existing towns, 
if the industrial legacy of a century or more is 
inflexible—then the solution is to start from 
scratch out in the country. An article in 
this issue describes the growth of the New 
Towns. The author of this article, and we 
ourselves, are grateful to the corporations 
and to the many engineering firms who 
supplied information. 


x k * 


Most business men, if told that forecasting 
was inherent in their work, would probably 
express as much surprise as the Moliére 
character when told that he wrote prose. 
The old-fashioned business man gave his 
opinion (based on a lifetime of experience) 
and left little room for doubt, from his tone 
of voice, that there could be none better 
qualified for numbering among the prophets. 
The emphasis in forecasting should be on 
sales, because unless a business does this it 
will be hamstrung in so many different ways. 
It may take three years to build a new 
factory, and the country is sprinkled with 
factories which have been planned too small 
or too big. Efficient purchasing and 
stock control depend on sales forecasting. 
Budgetary control is impossible without it. 
P.E.P. (Political and Economic Planning) 
have thus done a useful job in producing 
a broadsheet, “‘ Business Forecasting.” 
Many perfectionists feel that since accurate 
forecasting is impossible it is better not to do 
it at all—that only a fool sticks his neck out. 
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In fact, sales forecasting can be done with 
accuracy if it is based on careful market re- 
search and analysis of consumption, provided 
it can be assumed that there are no major 
changes in outside influences. The errors 
mostly come from such changes, and to keep 
an eye on them is one of the main duties of 
top management and the board. 

To be of real value forecasts must be made 
regularly and kept up to date. It will be 
found that if they are, their standard of 
reliability will constantly improve. They 
will tend to become more detailed and of 
more practical value to executives lower 
down the line. For example, a sales forecast 
for the whole country must take into account 
regional differences but may not at first give 
a breakdown by regions. Later, such a 
breakdown is likely to be asked for and will 
be of value in assessing market potential, 
sales force coverage and standards of per- 
formance—all of them, perhaps, beyond the 
original purpose of the forecast. 


2 2 


THE decision of the British Transport 
Commission (subject to the approval of 
the Minister of Transport) to employ the 
high-voltage single-phase 50 cycle system 
for main-line railway electrification marks 
an important change in policy. It is, at 
least in part, due to the successful experiments 
carried out on the French Railways, first 
on a branch line with steep gradients carrying 
little traffic, and then on an important main 
line where heavy freight trains are numerous. 
These trials showed most impressively the 
capability of the system to handle all classes 
of traffic, as well as the economies it can 
offer. Initially the suitability of the altern- 
ating-current commutator traction motor, 
using an industrial frequency, was called 
in question, but this difficulty is to be circum- 
vented by employing direct-current motors 
supplied through either a rectifier or a motor- 
generator on the locomotive. Experiments 
in this country on the Lancaster-More- 
cambe-Heysham line have confirmed that 
this arrangement is entirely satisfactory when 
either mercury-arc or germanium rectifiers 
are used. 

As will be seen from the report we give in 
this issue, the main line from London to 
Manchester and Liverpool, about 220 miles 
long, was surveyed to obtain the comparative 
costs of electrifying it on either the 25kV, 
50 cycle or 1,500 volt direct-current system. 
It is estimated that there would be a capital 
saving of £5-8 million by using the former, 
mainly owing to the lower cost of supplying 
power and erecting the overhead system. 
Annual costs would also be lower—£11-6 
million against £12-6 million. The total 
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savings for the 820 route miles which are 
to be electrified will therefore be con- 
siderable. This bold programme of work 
will be a great incentive to the engineers of 
British Railways and a wonderful outlet on 
the home market for the contracting firms. 


x *k * 


Plain Words 


This is a critical column. It is meant to be. 
It is introduced in the regular pattern of the 
journal as a place where critical but construc- 
tive comment will invariably be found. 

There are several national institutions 
which are favourite butts for ridicule by the 
Press. Radio and television, for example, 
are second only to the Government of the 
day. The B.B.C. has had more than its fair 
share. In his autobiography Lord Reith 
recalls one particularly determined attack 
on the Corporation which took place in 
1934. It was led by some of the most widely 
circulated newspapers, but the B.B.C. was 
defended by “* the more responsible journals.” 
These journals said that the sensational 
Press required stunts—a stunt a day if pos- 
sible. “* Whatever the stunt might be, it 
was extremely urgent and exciting one day, 
dropped the next. There must, therefore, be 
an iron ration standby in the incompetence 
and tyranny of some public institution... . 
The B.B.C. was the most convenient of all 
standbys.” 

Lest we fall into the error of making our 
own collection of standbys for this column, 
we begin by criticising ourselves. 

For six weeks ENGINEERING has not been 
published. When so much is happening in 
the engineering world it is the duty of a 
technical journal to keep pace with the latest 
developments; to report, explain and com- 
ment in a style that suits the readers. It is 
not sufficient to suggest that with so many 
specialised journals circulating, readers wel- 
come a respite. Ideas, inventions, develop- 
ments and the like are the life-blood of 
engineering and they must be reported. 

The break in publishing was due to a 
wage dispute in the printing industry. As 
we are publishers, not printers, we were not 
a party to the dispute and we had no control 
over it. In common with the majority of 
publishers similarly placed, we decided that 
it was better to stop publication completely, 
rather than produce a much-reduced issue. 

Many events and innovations in engineering 
are of interest to only a small proportion of 
readers. There is far too much happening 
to-day for the individual reader’s mental 
capacity. This is a factor which a journal 
such as ENGINEERING should take into 
account, week by week and in its general 
editorial policy. However, with the return 
to normal publication this issue represents a 
further phase in modifying the journal so 
that more and more of its contents will be 
significant. We shall, of course, continue 
to publish contributed articles on important 
research and development work.) 

So much for plain words about ourselves. 
It can be someone else’s turn next week. 
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A factory at Crawley, Sussex, which is typical of industrial building in the New Towns. 


AN ACT OF FAITH 
ENGINEERING FIRMS HAVE LED MOVE TO NEW TOWNS 


Since the passing of the New Towns Act in 1946, 
over £130 million has been invested by their 
corporations in the fourteen New Towns which 
were established in accordance with its provisions. 
Eight of these are in the group which was 
intended to draw off the population from the 
Greater London area, while the others include 
Corby, which had previously been almost the 
company town of Stewart and Lloyds, East 
Kilbride and Glenrothes in Scotland, Peterlee 
and Aycliffe built on the coalfields of Durham to 
provide housing and new forms of employment, 
and Cwmbran in Monmouthshire. 

The greatest progress has taken place in the 
three towns of Crawley, Harlow and Hemel 
Hempstead. According to the journal Town 
and Country Planning, for the period ended 
December 31, 1955, the number of new factories 
and extensions built in each of these towns and 
the floor space provided at that date were: 
Crawley: 45 and 1,533,526 square feet; Harlow: 
58 and 1,228,468 square feet; Hemel Hempstead: 
29 and 897,050 square feet. The total number 
of factories completed in all the New Towns was 
208 and 5 extensions, providing approximately 
6,800,000 square feet of floor space and employing 
over 37,000 workers. At that date there were 
under construction 63 more factories and 
8 extensions with an estimated floor space of 
two million square feet. Some of these factories, 
especially the smaller, standard ones, have been 
built by the corporations and leased to manu- 
facturers, but a number of the larger ones have 
been designed and financed by the manufacturers 
themselves. The industrial estates vary con- 
siderably in amenities and appearances; that at 
Crawley, where some of the finest industrial 
architecture is to be seen and where considerable 
attention has been given to the layout, is 
outstanding. 


ENGINEERING EXPANSION 


In view of the rapid expansion which has been 
taking place in the engineering industries 
nationally and the needs of defence, it is not 
surprising that engineering plays a predominant 
part in the industrial life of the New Towns. 
With very few exceptions the class of work done 
is light or medium-light and the proportion of 
skilled workers employed is high, most firms 
employing more than half skilled workers and 
many of them more than three-quarters. There 
was some anxiety at first among the New Town 
Corporations because it was thought that the 
proportion of firms producing defence equipment 
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might be dangerous to the future economic 
prosperity of the towns. In the early days 
Board of Trade location certificates and building 
licences were granted more easily to such firms, 
but the corporations have been making efforts to 
correct this bias and the distribution of engi- 
neering products being manufactured to-day is 
very wide, covering such diverse products as 
food and chemical plant, hydraulic drives, ball 
bearings, electronic and radio apparatus, electric 
wire, electric generators, electrical controls, 
scientific instruments and photographic appara- 
tus, materials handling equipment, i 
tools, vacuum pumps, aircraft components, 
razors, liquid pumps, calculating machines and 
general engineering. A number of small tool- 
makers and pattern-makers have removed 
themselves from inadequate premises in London 
and several large companies have established 
small branch factories for the manufacture of 
components, jigs and tools and for experimental 
work. Some of these branch factories are not 
strictly in line with the general purposes of the 
New Towns Act, which was intended to assist 
in the reduction of overcrowding in London by 
bringing out complete new factories with their 
workers. The establishment of completely new 
undertakings or new branches of existing fi 
has, to some extent, interfered with this object. 
The predominance of engineering firms employ- 
ing skilled labour, coupled with the absence 0 
commercial and service activities, has meant 
that there are insufficient opportunities for the 
employment of clerical workers and women, 
although the usual complaints are heard about 
the difficulties of obtaining skilled s 
assistance. No doubt this situation will change 
as the town centres and commercial areas are 
built up; the Corporations are, indeed, trying to 
bring in more firms producing consumer goods 
and services. The majority of factories are 
small, although the distribution of siz 
probably not very different from the 
average for factories employing more than ten 
persons. There are a small number of factories 
employing over a thousand workers, but the 
overwhelming majority employ less than 250. 
The most popular size appears to 5 between 
100 and 250. 
The experiences of firms naturally \ ry accord- 
ing to their original location, the car. with wi 
they prepared their move, particule: y in selling 
it to their employees, and the tin when the 
move took place. The pioneers, 0 
lished themselves in the hectic rly days 
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aturally ed many discomforts and dis- 
se tions v . have now been overcome. 
oe the | factories moved in, they some- 
times found at such services as water, elec- 

ity and phone were not ready for them. 
One ‘of the . mplaints which is still made in 
me of the wns, for instance Hemel Hemp- 
. d and Hu: low, is of the inadequacy of the 
=) services rom London. This is not only 
important fo: ‘hose who wish to return occasion- 
ally to the delights of the Metropolis, but also 
because it makes It difficult to bring out visitors 
from other parts of the country or from abroad. 
in view of the substantial export business done 
py many of the firms this is a serious incon- 
venience. Harlow has established a Heliport, 
but there is, as yet, nO regular air service. 


SKILLED LABOUR 


By far the greatest difficulty experienced by 
all firms in the New Towns, which they share 
with industry generally, is the shortage of skilled 
workers. The proportion of employees who are 
willing to transfer with their employers varies 
considerably and a heavy responsibility rests on 
employers to make sure of the suitability of their 
employees before persuading them to move. 
Many firms go to a good deal of trouble to 
ascertain the views of their employees before 
deciding to move and in selling the idea to them 
after the decision has been taken. In this the 
corporations themselves play a considerable 
part, by sending speakers to address employees 
and by laying on coach visits to the towns and 
inspections of the houses. As a result, in many 
cases 80 to 90 per cent. of employees have made 
the move, although if only a part of a factory is 
being hived off an old established plant where 
the majority of workers are reasonably housed 
the number is very much lower. 

Where a completely new unit is being estab- 
lished, the attraction of a house is a powerful 
incentive that can be used for building up a 
labour force, although there is some indication 
that this incentive is becoming weaker as the 
housing shortage diminishes. It is, however, 
impossible to engage fresh labour unless housing 
accommodation can be offered. It is natural 
that the enterprising firms who have gone to the 
New Towns should be those with potentialities 
for business expansion; in fact that is one of the 
reasons for their moving, but little provision has 
so far been made by the corporations to deal 
with the housing requirements of growing firms. 
In fact, the housing programmes of most of the 
corporations are lagging behind the industrial 
growth, and even firms moving in for the first 
time find that all their workers cannot at first be 
housed and they have to provide transport to 
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the towns. The corporations do 
make inquiries at the beginning of 
the year in order to ascertain the 
housing requirements of their in- 
dustrial tenants and some of them 
provide, in theory, a quota of 





houses to deal with wastage; but, 
while the overall housing pro- 
grammes lag behind, these are quite 
inadequate. Some employers have 
tried to get the corporations to 
tie their housing tenants to the 














employment by virtue of which 
they obtained their houses, but the 

















— —— a — 
= ——— MF 20 0 20 40 60 Miles 
3417.) . = eet eed 








corporations have understandably 
refused to do this. 

In order to keep the turnover 
of labour under control the em- 
ployers’ associations which have 
been formed in the New Towns 
have tried to operate informal 
agreements among their members 
not to take each other’s workers. 
This has naturally caused resent- 
ment among the local trade unions, 
who feel that it would severely 
restrict their members’ choice of 
employment, but in any case, in the 
towns north of London, particularly 
Hemel Hempstead and Stevenage, 
it has been rendered nugatory by 
the recruitment programmes of the 
motor companies of Luton and 
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——— pn HEMPSTEAD? EeRamow Jj stantially above those possible in 
= 14 \ ia SS SILDON — the capital goods industries to 
EES = \ vanacenic wi = which the New Town firms mostly 
= te r } -— =| belong, with the result that men 
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——— SF °, ee — distances to work in it and fre- 


4 quently do so at jobs requiring 
= considerably less than the skill of 
which they are capable. A case 
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Locations of the New Towns in England and Scotland. 


bring them from their previous homes for several 
months. 


ATTRACTION OF HOUSING 

The shortage of houses causes particular 
difficulty in replacing labour wastage, whether 
normal or, as is frequently the case in the New 
Towns, abnormal. Abnormal wastage arises 
out of the intense competition for the restricted 
pool of skilled labour and from the fact that 
some employees accept jobs solely to obtain 
houses, and then leave and go to work outside 





Terrace houses in a rural setting at Harlow. 


has even been reported of a skilled 
moulder going to work as a labourer 
and earning more at it. 

Some New Town employers are particularly 
bitter that this large expansion should have been 
allowed to take place so near the New Towns 
and apparently in contradiction to New Town 
policy. No plans appear to have been made to 
build houses for the increased labour force that 
it will involve, although an eventual increase of 
19,000 in the number of workers in the two 
towns has been mentioned. The bitterness that 
this has caused is similar to that felt by ship- 
building and heavy engineering employers in 
Scotland and on the North East coast who have 
been losing workers to the motor car industry 
in the Midlands and who also blame the industry’s 
expansion plans for the present shortage of steel 
and extended delivery time for machine tools. 
How long this situation will last, in view of the 
market difficulties now appearing for the motor 
industry, it is difficult to say. The building of 
the new airport at Gatwick will, it is feared, draw 
off building workers from Crawley and increase 
the lag in the house building programme there. 


WAGES AND OVERHEADS 


Wages and overhead costs are considerably 
higher than in London. The pressure on wages 
arises out of the fact that rents are rising because 
of the growing cost of building and higher 
interest charges and because the majority of 
employees have young families and are paying 
off hire-purchase charges on new furniture and 
television sets—the latter almost essential where 
amusements are still limited. Increased over- 
heads are sometimes the result of higher charges 
for transport of goods (although few complain 
of the actual services provided) and in every case 
of higher telephone charges, although these are 
to be expected where firms have previously been 
used to conducting a large part of their business 
within the London area. The corporations 
themselves are generally considered to have been 
as helpful as they could be and their relations 
with the manufacturers’ associations have been 
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good. A useful feature of New Town industrial 
life, where factories are grouped together in one 
area, is the co-operation that this makes possible 
between them, although actual provision of 
communal activities such as industrial medical 
services or joint apprentice training schemes 
does not seem to have taken place, except at 
Harlow, where an industrial medical service has 
recently been started with financial support from 
the Nuffield Trust. 

If one asks whether the inhabitants of the New 
Towns are satisfied, it is difficult to arrive at a 
complete answer. Most employers think that 
their workers are very pleased with the change 
and very few have left the towns; but the high 
cost of living and lack of amenities of a large 
town cause a certain amount of grumbling, 
especially among the wives. No doubt this will 
change as the towns are built up; already a local 
pride is being generated and a great variety of 
voluntary social activities is available. Cinemas 
are gradually being provided, schools being built 
(although the absence of facilities for technical 
education will be a serious handicap to progres- 
sive firms) and the chain stores will soon be 
making the place seem like home. A frequent 


Letters to 
TESTING CONCRETE QUICKLY 


Limitations of the Steam Bath 


Sir, I was very interested in the article by 
Mr. T. N. W. Akroyd and Mr. R. G. Smith- 
Gander on page 153 in your issue of February 17. 

In the Chartered Civil Engineer of November, 
1955, I indicated quite clearly that I did not 
consider my curing regime was the only suitable 
one, and I have in fact advised a number of 
engineers who were cut off from electric power 
to heat in a container constructed on the lines 
of the old fashioned steamer, where the cubes 
are in a dry chamber but almost completely 
surrounded by a steam jacket. I think this 
preferable to direct water immersion, as the 
cubes are easier to handle and less liable to have 
their water-cement ratio altered, and the moulds 
are less likely to corrode. I am pleased to see 
that my advice was probably sound. 

My own objection to the steam bath, or direct 
boiling, is based on several practical considera- 
tions. In the first place, I wish to be able to leave 
the apparatus unattended for as long as is 
desired, and to have it start and stop on its own 
during the night. I am not in agreement with 
the authors’ statement that the strength of the 
concrete does not increase after seven hours 
of heat curing. In the oven at least cubes are 
still gaining strength after 24 hours, though by 
that time the rate has slowed. It is possible that 
different time regimes may give more accurate 
strength predictions for 7 and 28 day values, 
and that scatter with different cements may be 
less. These points are at present under investi- 
gation and make automatic control almost a 
necessity, unless one works 24 hours every day. 
Hence for laboratory work, as distinct from site 
work to the nearest 10 per cent., I prefer to have 
electrical control, and to be without fear of the 
pot boiling dry in my absence. 

Additionally, | am averse to having large 
amounts of steam in a concrete laboratory. 
Out of doors on a site, this does not matter. 

On the qusetion of delay before curing, I 
found 18 hours delay followed by 4 hours heating 
gave about the same strength as 6 hours heating. 
Delay therefore is significant if it amounts to 
hours. Delay after curing was only tested with 
cubes still in the oven, which was switched off 
automatically during the night, and allowed to 
cool. A strength increase of 40 per cent. was 
recorded for 17 hours delay, of which 8 hours 
was at a temperature not very much above room 
temperature. 

Curing at a temperature above about 90 deg. C. 
in the oven caused a definite strength decrease. 
This may have been due to drying, in spite of 
cover plates, but such an explanation is not 
considered likely as other cubes which were 
known to have been liable to drying actually 


complaint is the lack of internal bus services, but 
presumably this will be dealt with as roads are 
built and neighbourhoods are developed. 

In spite of all the difficulties the undoubted 
answer of those firms who have made the move 
to the question of whether on balance it was 
worth it is: Yes. Against the difficulties there 
are the advantages of new and more spacious 
factory layouts, with room for expansion, and of 
healthier conditions and a great reduction of 
travelling time for their workers. It would 
appear, therefore, that most firms have been 
able to offset, by increased productivity, their 
increased costs. Some of them, however, take 
a broader view of the whole idea. For them the 
decision to move was an act of faith and the move 
itself had something of an adventurous quality 
about it. It was no doubt this feeling, as well 
as the opportunities it gave them to put new 
production ideas into practice, which was respon- 
sible for the almost universal willingness of senior 
staff to make the move. In the end, as many 
have recognised, the New Town policy will not be 
judged in economic terms alone, but in terms of 
the wider social benefits that it will bring to those 
who live and work in the towns it is creating. 


the Editor 


showed increased accelerated strengths. These 
latter were of a wet mix. 

My own tests indicate that super-sulphate 
cement can be tested in this way, but that 
aluminous cement is not likely to be amenable. 
They also indicate that Crown cement fits 
in with other Portland cements when oven 
cured, but not when cured on a dielectric 
heater. The authors’ boiling tests indicate a 
great departure from the writer’s Blue Circle 
figures. Since cements vary widely in their 
peculiarities I fear that, on the evidence produced, 
the boiling test is unlikely to be as reliable as the 
oven test as long as there is any risk of cement 
variation. I am at present investigating the 
behaviour of cements specially selected to cover 
the full range of peculiarities liable to be met 
with commercially. In no case does the range 
of the 7 and 28 day strength variation for a given 
accelerated strength amount to over 1,000 Ib. 
per square inch, even though I am using cements 
selected as being those most likely to throw the 
test wrong. The range of strengths found with 
the boiling test is about 2,000 Ib. per square inch, 
which compares very unfavourably with the oven 
tests, particularly when obtained with only 
three samples. 

In conclusion I would congratulate the 
authors on their enterprise, and would urge 
them now to do their best, by further tests on 
varying cements and aggregates, to determine 
the full range of error that their method is likely 
to give. If they can convince me it is better 
than oven curing, I shall be pleased to drop my 
method forthwith. In the meantime I prefer 
the additional reliability | am getting by using 
slightly more expensive equipment, and will 
still recommend it for site use where conditions 
permit. 

I should be grateful if Messrs. Akroyd and 
Smith-Gander would advise me of any future 
discoveries, as my one desire is to see that the 
cheapest and most reliable test is established. 

Yours faithfully, 
J. W. H. Kina, 
Professor of Civil Engineering. 
Queen Mary College, 
London, E.1. 
March 19, 1956. 
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LONDON MEMORIAL TO FARADAY 


Sir, I must contravert the statement in your issue 
of February 17, page 146, that there is no 
memorial to Michael Faraday in London. The 
Royal Society of Arts erected a plaque in 1876 
on the house, 48 Blandford-street, W.1, where 
Faraday was apprenticed in 1805 to George 
Riban, bookbinder and bookseller. 

This is certainly far from an adequate memorial 
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to the greatest experiment: 'Sici 
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Nineteenth Century, but [ « a on 
categorical statement go unch zed ‘a 
Yours fait) ily, 
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12a, Myddelton-square, — 
London, E.C.1. 
[Editor’s Note.—A meeting, with | +d Citrine ; 
chair, was held on March 21 to chad a 
for a permanent memorial in Sout! ark to mg 
Several possibilities were Suggested including those ’ 
a statue, a plaque near to Faraday’ “ 
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the founding of two scholarships— one in ee, aad 
the other in electrical engineerin, commit 
was formed to consider “ the nature of t memorial 
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ORIGIN OF THE SANDWICH 
SYSTEM 


Sir, In the Government White Paper on 
Technical Education there appears a statement 
about the introduction of the “ sandwich 
system ” in engineering education which in the 
interests of historical accuracy calls for correc. 
tion. The allusion to the 1880's is misleading 
The sandwich system, whatever its merits, 
started long before that, and it did so in the 
University of Glasgow. Since the establishment 
of the University’s school of engineering in 1840, 
the teaching session has been of two terms. 
leaving half the year free to the student for his 
professional practice. 

No other school fully adopted the six-months’ 
session until comparatively recent years. 

Yours faithfully, 
W. Lawrie TAYLor, 
Lecturer in Mechanical Engineering. 

Department of Mechanical Engineering, 

The University, 

Glasgow, W.2. 
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THE ROYAL SOCIETY 
Annual Election of Fellows 


At a recent meeting the Royal Society elected into 
the Fellowship 25 scientists, including: Dr. Norman 
Percy ALLEN, superintendent, Metallurgy Division, 
National Physical Laboratory, for his work on 
alloy steels, their transformations and their engin- 
eering properties. PROFESSOR JOHN FLEETWOOD 
BakER, O.B.E., Professor of Mechanical Sciences, 
University of Cambridge, for his experimental and 
theoretical investigations of steel structures and for 
services to education in engineering. PROFESSOR 
RICHARD MALING Barrer, Professor of Chemistry, 
Imperial College of Science and Technology, London, 
for his work on the mechanism of adsorption and 
diffusion of gases in solids. PROFESSOR JOHN ALFRED 
VALENTINE BUTLER, Professor of Physical Chemistry, 
University of London, for his work on thermo- 
dynamics and various branches of physical chemistry. 
Mr. DENNis GABOR, Mullard reader in electronics, 
Imperial College of Science and Technology, London, 
for his work on transient electric omena. 
electron microscopy, the theory of communication 
and the electric-arc plasma. Proressor NICHOLAS 
KeEMMER, Tait Professor of Natural Philosophy, 
University of Edinburgh, for his pioneering work on 
the fundamental particles of physics, particularly on 
the meson. Mr. NicHoLas Kuri, lecturer _ 
demonstrator in physics, University of Oxford, 
senior Research Fellow, Brasenose College, for his 
work on phenomena at very low temperatures, a 
JOHN WESLEY MITCHELL, reader in physics, Universit 
of Bristol, for his work on the action of light a 
crystals. Mr. ALFRED BRIAN Pipr.sd, | Te 
physics, University of Cambridge, ‘or his 
the electrical properties of metals a‘ » dio in 
and for his studies of the supercond\: ‘ing state. ma 
Maurice VINCENT WILKES, dir °F, «ae 
Mathematical Laboratory, Cam © <ge, applic 
contribution to the design, constru: n and 


tion of automatic calculating beers 3 i 
Denys HAIGH WILKINSON, lecturer |» 1YSICS; 

sity of Cambridge, for his rese: cs i Mt 
physics, especially his investigatior the propert 
of the energy levels of light nucle: 
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Cover Pictur: Assembling the commutator of an 
electrical mace: Copper strips interleaved with 
mica. 
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U.S. Company Seeks Ideas in Europe 


Practical evidence of the high respect paid by 
American industrialists to the quality of basic 
research carried out in Europe has been provided 
by the American General Electric Company. 
The G.E. Research Laboratory, Schenectady, 
N.Y., have set up an overseas office in Zurich 
“to strengthen scientific contacts” of the 
company with the basic research activities in 
Western Europe. The head of the new office, 
Dr. George J. Szasz, will spend much of his 
time attending scientific meetings and visiting 
laboratories which conduct fundamental research 
in spheres of G.E.’s activities. 

American interest in European research was 
doubtless titivated by the major contribution 
made by European scientists to defence projects 
undertaken in the U.S. during and immediately 
after the war. Traditionally, however, Europe 
has been the experimental workshop of the 
world, and the most prolific source of new ideas 
and prototypes. The Americans have excelled 
at transforming them into commercial products 
and selling them to the world. Increasingly in 
recent years, mainly because the world lacks U.S. 
dollars, they have sold manufacturing licences 
to European industry or come over to set up 
manufacturing facilities themselves. 

The amount of research and development 
undertaken by private industry in the U.S. is 
immense. The latest survey, carried out by the 
U.S. National Science Foundation, showed that, 
in 1953, 3,700 million dollars were spent by 
private industry (out of a total of over 5,000 
million dollars spent by the nation as a whole) 
but only 4 per cent., or 150 million dollars, 
were spent on basic research. Were such figures 
available in this country, or in Switzerland, 
France or Germany, they would most probably 
be found to be reversed. It is questionable, 
however, how long European industry should 
remain in this role and allow the most valuable 
fruits of its basic research to flow freely across 
the Atlantic. G.E. are to be congratulated on 


their enterprise, strictly from their own point 
of view. 
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Engineering Scholarships for Northern 
Ireland 


In connection with their £8 million extension 
Project at Larne in Northern Ireland, the 
British Thomson-Houston Company announce 
that in association with the Faculty of Applied 
Science and Technology of Queen’s University, 
Belfast, they have introduced an_ industrial 
scholarship plan for boys who are normally 
resident in Northern Ireland, covering both 
academic and practical training in electrical and 
mechanical engineering. 

The scholarships, of which two or more may 
be offered cach year, cover a period of five years, 
including i}ree years to be spent full time at the 


Universit) Boys will spend the first year as 
Pre-unive:. ‘y student-apprentices at the Rugby 
works 0! ‘n€ company, when a maintenance 
grant wil paid. The next three years will be 
a. ‘lege, with vacation periods in the 
ne works, and during this period a 
scholars} grant of £300 per annum will be 
ey “ iabling the student to meet all fees 
a Othe -xpenses while at college. The final 
pee! in he spent at the Larne Works, when a 


prentice 
annum) | be paid (at present £450 per 


wane ‘ has been a common practice for 
vou , mpanies to send the best of their 
this 4 * (0 University for academic training, 
mein ( ! the first schemes to be announced 


sanies have entered into a specific 


association with a university department to 
provide an overall training for candidates 
selected by the company. 

Further details of the project may be obtained 
from the company at Rugby. 
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Workers Can Acquire Skills More Quickly 


What can be done to reduce the time required 
by a new man or woman to become proficient 
in a repetitive factory job? If the time could 
be halved there would be a substantial saving, 
especially when labour is scarce. 

An improvement of this order, or better, 
has been achieved in several industries since the 
war. Mr. W. Douglas Seymour, of the Depart- 
ment of Engineering Production at Birmingham 
University, recently described the basic prin- 
ciples. Addressing a conference in the Midlands, 
organised by the British Institute of Management, 
he showed how operator skills can be imparted 
to new workers to such good effect that some- 
times they become quicker and more adept 
than men or women who have been on the job 
for years. First, the skill of an experienced 
worker is analysed. This analysis shows whether 
the use of preliminary training exercises or 
devices will be helpful. The task is then divided 
into several parts suitable for training purposes, 
special attention being paid to those parts which 
involve the use of the senses coupled with 
decisions based on sensory information. The 
trainees practise the preliminary exercises, then 
practise sections of the job, then the whole of 
the job, then repeat the cycle several times— 
and so on until an eight-hour day can be worked 
efficiently. 

That is a bare outline of the method. It has 
been applied successfully by several large firms. 
It leads to savings in direct labour costs varying 
from a few pounds to nearly £50 per trainee; 
to a reduction in overheads of as much as £100 
per trainee; sometimes to substantial improve- 
ment in quality and to savings in material; 
and to a reduction in labour turnover. As 
Mr. Seymour said, the men and women begin to 
understand what is under their noses; it is a 
method of developing human personality which 
has hardly been tapped. 


x k * 
The Four M’s 


Men, materials, machines and money—those 
are the resources of a firm which are commonly 
in short supply. Ways of determining the most 
profitable use of them were suggested by Mr. 
J. H. Whicheloe, chief cost accountant of 
Henry Hope and Son, Limited, makers of metal 
windows, at the B.I.M. conference mentioned 
above. 

Considering any of the four resources, the 
first principle, he said, was to establish an 
appropriate standard and “ check the effective- 
ness of your actions against the standard.” A 
standard of training should be determined for 
every grade of employee and the effectiveness 
of the training should be checked by a passing- 
out test. A detailed and scientific study of the 
work of direct operatives could be made so that 
direct incentives could be applied. For indirect 
workers an index of performance based on the 
average experience of some past period was 
usually employed. 

Scrap material, Mr. Whicheloe said, was 
usually considered in two categories—* avoidable 
and unavoidable.” But even the latter category 
could be reduced. Expensive materials might 
be replaced by others less expensive. Some 
components were unnecessarily strong. By 
modifying a design the waste arising from the 
manufacture of one component could be avoided 
or it conld become the blank for another 
component. 

Referring to the third resource—machines— 
Mr. Whicheloe said that ** to express idle facilities 
in terms of cost or lost profits is far more potent 
than the current vogue of expressing machine 
utilisation as a percentage of maximum.” His 
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remarks on money included a practical system 
to deal automatically with the problem of keeping 
debtors down to a reasonable level. 


Sm 


Automation is Practicable 


The specially designed transfer machine is often 
not sufficiently flexible to be worth while. But 
the advantages of automation may still be reaped 
in either of two ways: by means of unit heads 
arranged in the most appropriate manner to 
suit the product; or by grouping standard 
machines and linking them together with known 
and developed linkages. This recommendation 
was made at the B.I.M. conference in a paper 
by Mr. D. A. Oliver, director of research to the 
B.S.A. Group, and Mr. C. A. Judson, research 
manager of the Group’s engine and mechanism 
laboratory. 

It is more enlightening, they suggested, to 
examine the door-to-door time of material 
than the floor-to-floor time, since the former 
concept reveals the indirect costs such as handling 
costs and capital wastefully invested in work in 
progress. Thus the most profitable aspect of 
automation in normal production factories is 
the handling of materials. In Great Britain, 
the authors pointed out, automation is likely 
to be a progressive development not universally 
applicable but powerful when finance and man- 
power of the right kind can be brought together. 
The biggest step forward would be the automatic 
assembling of individual components into a 
composite whole. It would probably introduce 
completely new conceptions of design—perhaps 
package assemblies cheap to make but not 
worth stripping for servicing. 
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Spring Thaw for Cars 


An early Easter this year has helped car manu- 
facturers to move the large build-up in car 
stocks. Some weeks ago, when overtime was 
cut and certain motor-vehicle factories put on 
short time in the middle of the cold spell, stocks 
had reached about 80,000 cars. Sir William 
Rootes has since said that sales are improving, 
and Vauxhall Motors have reported that car 
sales have been running at a higher level than at 
the same period of 1955. Standard Motors 
have also reported an improvement and there has 
been a significant hardening of used car prices. 
Nevertheless some companies were glad to take 
the opportunity of closing their plants for a 
somewhat longer Easter break than usual. 

It is too soon yet to say how strong the 
seasonal recovery in sales is going to be. The 
various aspects of the credit squeeze at the 
moment still look like having a depressing effect 
on the volume of car production through the 
restrictions imposed on home sales. It is a 
testing time for all car manufacturers. The 
difficult situation in which they find themselves 
was underlined by Sir Rowland Smith, retiring 
chairman of the Ford Motor Company, Limited, 
in his annual statement. Ford's competitive 
power at home and abroad is generally con- 
sidered to be pre-eminent, and they are con- 
tinuing with their expansion programme in the 
expectation that the long-term trend of car 
buying is upwards both at home and abroad. 
Meanwhile it is clear that the company is being 
affected by rising costs, which reduced the net 
profit per vehicle in 1955 from £34 to £30—a 
decline which has probably continued. Wages 
and the cost of bought-in materials have been 
increasing and the acceleration of the modern- 
isation programme has temporarily forced up 
overheads. It will take a significant expansion 
in output to counter-balance these increases. 
Hence the problem of boosting sales at home 
and abroad as quickly as possible. In this 
respect Ford are typical of the other big motor 
vehicle manufacturers. They are temporarily 
caught between the official credit squeeze which 
affects sales in the home market (and no company 
can be expected to increase export sales over- 
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night) and their decisions last year to press on 
with major expansion programmes which can be 
justified only by increased sales. 
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Leonardo Knew How 


Only 12 per cent. of all full-time students in 
British universities are reading technology. Yet 
it is those who are ready to put science to practical 
use who are required, rather than pure scientists. 
It has even been said that in this country the ratio 
of those entering pure science as compared to 
those taking up the practical side is two to one. 
It would be of greater benefit to the country as a 
whole if this ratio were reversed. 

With such thoughts in mind, the Institution of 
Mechanical Engineers have inaugurated a series 
of lectures for boys with the purpose of interesting 
them before leaving school in the subjects of 
applied technology. The general subject for the 
1956 lectures is “* Energy in the Service of Man.” 
The first, on fundamental energy, is to be given 
by Professor D. G. Christopherson, of the 
Imperial College of Science and Technology; 
the second, on applied energy, will be by Sir 
Claude Gibb, of C. A. Parsons and Company 
Limited; and the third, on nuclear energy, by 
Sir Christopher Hinton, of the Atomic Energy 
Authority. The series will be known as the 
Leonardo da Vinci lectures, and this title has been 
selected because Leonardo was supreme in the 
application of his ability over the whole field of 
art, science and technology. Many authorities 
feel that the tendency towards specialisation in 
schools should be discouraged, and that the 
ordinary school curriculum should give boys the 
widest knowledge of science and the humanities 

The Institution hope that this series of lectures, 
which will take place each year, will interest both 
boys and masters in the possibilities of applied 
science. They areYintended to be of a very high 
standard—equivalent to those which have been 
given for many years by the Royal Institution, 
but of a more practical nature. All places for 
the present series have been booked; the demand 
was so great that a rationing system had to be 
used. 
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American Gas-Turbine Car 


While General Motors have been dramatising 
their gas-turbine research by installing turbines 
in futuristic dream cars, the Chrysler Corporation 
deliberately play down the drama by using normal 
production saloons as research vehicles. Their 
latest demonstration is a 3,000 mile run with a 
turbine-powered Plymouth saloon from New 
York to Los Angeles, passing from the blizzards 
of a late winter in New York, via the heat of 
New Mexico and Arizona, to California. Thanks 
to its regenerator, the car is said to have a fuel 
consumption of 18 to 204 m.p.g. at speeds of 
30 to 40 m.p.h., and the exhaust is said to be 
much cooler than that of a_piston-engined 
car. The regenerator is reported to utilise over 
half the waste heat in the turbine efflux, but no 
details have been revealed on the methods 
employed. 

Shaft output claimed for the turbine unit is 
120 horse-power. With reduction gear it 
measures 32in. long, 33in. wide and 28in. high, 
and its weight is quoted as 200 Ib. below that of 
an equivalent piston unit. It idles at 20,000 
r.p.m. and the maximum design speed is 
50,000 r.p.m. The compressor is a single-stage 
fully shrouded centrifugal unit, driven by a 
single-stage turbine; another single-stage turbine, 
of about 6 in. diameter, provides the power. 
Blades and wheels appear to be machined from 
a single forging. Petrol is the fuel used, and 
current research on regeneration is said to have 
opened up prospects of eventual thermal 
efficiencies approaching 40 per cent. 

Chrysler began turbine investigations in 1945, 
and in 1947 designed a turbo-propeller aero- 
engine with regenerator for the U.S. Navy. 
Research is now concentrated on noise reduction, 
improvement of acceleration, production 
methods, and perhaps most important, the use 


of low-cost “ non-strategic”’’ materials. The 
car is already reported to be very quiet inside, 
if the windows are closed to exclude air-intake 
scream, and this foreshadows a new programme 
of investigations into road noise, which is now 
more easily audible. 


x *k * 
Flight from the Airlines 


Sir Miles Thomas’s decision to leave the British 
Overseas Airways Corporation robs the British 
airline services of another major personality in 
a matter of months. Both Mr. Peter Masefield, 
who left British European Airways recently to 
join the Bristol organisation, and now Sir Miles, 
who is to be chairman of Monsanto Chemicals, 
Ltd., are colourful personalities who have 
achieved notable successes and have chosen to 
go almost in the hour of triumph. Both have 
had to handle cumbersome organisations and 
streamline them. Both have had serious tech- 
nical problems for their staffs to cope with. 
B.E.A. eventually triumphed with new aircraft, 
especially the Viscount. B.O.A.C. succeeded 
despite the initial disappointment with the 
Comet. 

It is conceivable that Mr. Masefield might 
one day return to airline operational work. 
The fact remains, however, that a nationalised 
industry has failed to hold two key, top men even 
in the process of getting out of the red and 
recording profits. Both men might say (Sir 
Miles has indeed said so himself) that they 
have accomplished their immediate job and 
feel free to tackle another problem elsewhere. 
This may well be so, but it is not quite convincing. 
There is a strong impression that either the 
rewards or the climate (or both) of nationalised 
industry are inimical to the best and most 
forceful type of executive. This is a serious issue 
and of wider application than the air transport 
industry. Industries like these, which compete 
in an international market to some degree, need 
enterprise, decision and forcefulness at the top. 
They cannot stay out of the red by cumbersome 
forms of management by committees. But it 
is this last that they will get if the Masefields and 
the Thomases are frightened away. 
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Tractors for China 


A remark of the President of the Bank of China 
at the recent Leipzig Spring Fair has found a 
quick re-echo in this country. Mr. Man Han- 
Chen said that China wants to place orders 
abroad for 1-4 million tractors. In turn, this 
would mean a replacement rate of about 120,000 
a year. He added that once the details of 
China’s agricultural mechanisation scheme have 
been settled, they will not be easy to change and 
in consequence British concerns would have to 
get in at the beginning. This broad hint has 
got home. 

The inaugural speech of the new President of 
the Agricultural Engineers Association, Limited, 
given in the middle of last month by Mr. Lionel 
Harper, managing director of Massey-Harris- 
Ferguson Limited, made due reference to the 
Chinese tractors. He pointed out that despite 
the tremendous expansion in the output and 
export of agricultural tractors in the United 
Kingdom, markets were beginning to slow down. 
He said that each tractor should take at least 
three implements—which means over 4 million 
pieces of agricultural machinery. He appealed 
to the President of the Board of Trade to remove 
the embargo on tractors to China. He pointed 
out that Russia has recently set up a gift tractor 
station in India comprising 72 tractors, 60 
combines and over 500 agricultural implements 
capable of manning a farm of 15,000 acres and 
that other similar gifts have been made in the 
Middle and Far East. 

This pressure on the Board of Trade comes at 
an interesting time. The Government is fully 
aware of a need to sell machinery in the Far 
East against Russian competition. Nearer home 
there has been much propaganda of late about 
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Chrysler Corporation’s gas-turbine car. 


the need to switch resources from the home to 
the export market. What better way of moving 
products from the home to the export market 
than the switch to a limited extent from motor 
cars to tractors? It will be interesting to see if 
this fortunate conjuncture of circumstances and 
theory have any effect on the China embargo. 
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David Brown Looks Ahead 


Higher turnover with lower profit margins is 
becoming a fashionable complaint in the engi- 
neering industry. The symptoms became general 
in the motor-vehicle and vehicle-components 
industries at the turn of the year. The Ford 
chairman’s statement, published last week, 
confirmed the trend. Now a large and much- 
diversified engineering group, the David Brown 
Corporation, Limited, have followed suit. The 
annual report of the group shows consolidated 
profits to have declined by 9 per cent. to 
£1,252,951 in the year ended June 30, 1955, 
owing to higher wages and material prices. 
Mr. David Brown, the chairman of the Corpora- 
tion, points out in the report that had it not been 
for an increase in turnover of some £2 million, 
this margin would have been still lower—and, 
for the future, serious doubts are entertained as 
to whether the 1954/55 profit margins can be 
retained without some increase in prices. 
The David Brown Corporation, however, while 
frankly admitting that the future is by no means 
going to be easy, have taken steps to defeat or 
modify the expected difficulties. In December, 
1955, David Brown Industries Limited was 
formed to co-ordinate the various plants of the 
companies throughout the United Kingdom, 
and Mr. David Brown is confident that “ this 
streamlining of our organisation will prove - 
value in the competitive times that lie ahead 0 
us.” Also in the news last year was the 
purchase by David Brown interests of the cow 
capital of Harrison, McGregor & Guest, _— 
and this has enabled the Corporation to offe 
complete “* systems ” of agricultural rayne 
in which a full range of implements may 
supplied with the tractor, to their sears ol 
Among the Cups widespread ean} 
an impressive run of sporting success 
for the Aston Martin DB3S «nd = od 
duction-type DB2-4 cars, while ¢. orts 0 on 
cutting machine tools have been ainttia ted 
the face of intense competition fo Oe 
States and the Continent. New 6° 0m vetion of 
and plant has been installed for t! — 4 
gearboxes and the new factory - iu —_ F 
will assist the further increase of © out. ‘od 08 
while, the Corporation is to be c: limen 


sending 60 per cent. of its orders @ ad last year. 
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eel Takes the Strain 
Investmen’ : new steel works in under-developed 
areas is ¢ ering momentum. In addition to 
the three |v plants in India which have been 
known for .ome time, the first strip mill to be 
built in Mc. .ya will begin operations this month; 


a small steciworks is also to be constructed in 
Nepal. On the other side of the world it was 
announced in February that the Export-Import 
Bank had sanctioned a 35 million dollar loan 
for an extension of steelworks at Volta Redonda, 
Brazil, which will raise capacity from 650,000 
tons to | million tons a year. Meanwhile, the 
Bethlehem Steel Corporation of America is 


in Europe involves higher raw material imports 
from that source. Concern is also expressed 
about the extent to which dollar receipts are at 
present dependent, not on trade, but on U.S. 
military expenditure. Emphasis is put on the 
need for higher coal, steel and nuclear energy 
output. Altogether, Western Europe’s problems 
are very similar to those for the United Kingdom 


alone. 
x k * 
Firm Prices Again 
A plea to the President of the Board of Trade 
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To comply with the requirements of the 
London County Council the station building is 
sunk beneath the upper terrace of the Palace 
grounds so that the area above it will remain 
available to the public. Mechanical ventilation 
has therefore been installed and a considerable 
part of the building, including the transmitter 
hall, relies on artificial light. 

The Marconi technical equipment is in general 
similar to that in use in the Corporation’s other 
television stations. Improvements in design 
have allowed greater compactness to be obtained 
and the vision signals, which reach the station 
over duplicate coaxial cables, are cleared of noise 
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been under fire from several quarters. When 
the scheme was announced Sir Brian Robertson 
—who described the decision as irrevocable— 
observed that it was realised that air brakes were 
the more superior technically, but that the 
replacement of the vacuum equipment already 
in use was too large to be contemplated; mean- 
while, work on the vacuum brake would be 
intensified to increase its efficiency. True, the 
effective pressure of the vacuum brake is limited 
to atmospheric pressure whereas air brakes may 
reasonably operate at 100 lb. per square inch, 
but would the greater cost of the latter bring a 
worth-while improvement in operation? Un- 
doubtedly it would, and engineers will regret 
the lost opportunity, but political realists will 
recognise the inevitability of the Commission’s 
decision. 
x * * 


For the Record 


If we agreed with Henry Ford that “ history is 
bunk * we should be confessing that experience 
is valueless, that in effect man only learns from 
his mistakes to make different mistakes. For- 
tunately, in spite of his success as a practical 
engineer, Ford’s dictum is proved entirely false 
by the whole course of engineering progress. 
Technology consults the past to provide for the 
future, proceeding by a combination of foresight 
—seeing future needs—and_hindsight—recog- 
nising past errors—and therefore cannot be 
independent of historical vision. 

It is thus with some satisfaction that we learn 
of the preservation in libraries of bound volumes 
of ENGINEERING. The journal is written prim- 
arily for the weekly reader, but it serves too as a 
source of reference. Recently, the Skefko Ball 
Bearing Company presented to the Luton Public 
Library a set of bound volumes of ENGINEERING 
dating from 1899 to 1939, which they had received 
from their associate company in Sweden. It 
was felt that by making them generally accessible 
to Luton engineers they would serve a wider 
purpose than if limited to the company’s own 
use. 

In making the presentation Mr. A. Lamm, 

technical manager of the company, referred to 
the immense growth of engineering science since 
1899 and quoted from the volume published in 
that year as evidence. Yet even then, apparently, 
we were deploring the lead taken by foreigners— 
this time the French—in the manufacture of 
motor cars, but defending the motor car itself 
against critics who declared that its engine 
* barks like a dog and smells like a cat.” “* Its 
reek,” we said, “is certainly less objectionable 
than that of horse droppings, which the com- 
munity accepts without a murmur.” Our 
attitude towards electric traction, however, 
appeared to be less progressive. Commenting 
on another article of 1899, Mr. Lamm noted that 
the author seemed doubtful whether it would 
ever be economical to change from horse-drawn 
to electric traction. 
_ No technical writer of to-day would be so 
incautious as to underestimate the scope of 
technical progress; he is more likely to err on 
the other side and see a Utopia of automation 
and atomic energy just around the corner. 
Perhaps to readers of to-morrow our optimism 
will seem as mistaken as our predecessors’ 
reserve. But whether events prove us right or 
wrong, there can be no doubt that the world of 
to-morrow will be founded on the discoveries 
of to-day—and yesterday—and that recorded 
knowledge will always serve a useful purpose. 
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Advice on the Use of Gas 
When special problems arise in industry it has 
become increasingly the custom to call on the 
services of a specialist. Many firms provide 
services of this kind. The nationalised gas 
industry does, too. Although the industry is 
integrated into a whole, the Gas Act established 
that there should be twelve autonomous Gas 
Boards which would be responsible for meeting 
the needs of local consumers. The work of the 


Boards is centralised in the Gas Council, which 
also directs matters of research, Press relations 
and publicity as a whole. The local Boards 
have built up specialised knowledge of local 
industry and its particular requirements, for 
example, textiles in the North West, aircraft in 
the South West and steel in the East Midlands. 
Thus, in any area, whatever trade requires 
advice, information can be drawn from one of 
the other areas which has a specialised knowledge. 

As a case in point, during an investigation into 
an insulation problem comparative tests were 
carried out on two similar annealing furnaces, 
one of which had 9 in. walls of firebrick backed 
by 44 in. of high-temperature insulating brick, 
and the second had walls of 13 in. hot faced 
insulating brick. It was found that the second 
furnace used 14 per cent. less gas_ than the first 
during a week’s use, in which time the outputs 
of the furnaces were equivalent. Another 
example occurred in drying match-sticks before 
proc:ssing, where the method of drying by drum 
was replaced by using an infra-red gas-fired 
tunnel, cutting the time from 30 minutes to four. 

To ensure the continuity of service some of the 
Gas Boards have started training schemes for 
their industrial representatives. These last 18 
weeks and include experience of industrial 
laboratories, appliance workshops and drawing 
offices. The trainee is then attached to an 
industrial gas engineer and goes round with him, 
and later with a heating engineer, to gain further 
experience. 


* & 2 


Imperial College Must Go On 


The new buildings of the Imperial College of 
Science and Technology (an artist’s impression 
of the new blocks in their surroundings is shown 
on this page) will provide space for 3,000 students 
by 1961. The college will occupy the greater 
part of an “ island ” site—of which it is now a 
part occupant—of 16 acres, which will be 
developed to provide about 500 sq. ft. for each 
student. Existing buildings to be left intact 
are those of the Royal School of Mines, the 
Department of Chemical Engineering, the Gold- 
smiths’ extension of the City and Guilds College, 
the Royal College of Music (which contains one 
of the best concert halls in London) and some 
private residences at the south-western corner 
of the site of which the College has not secured 
possession. Among the buildings of which 
Londoners will be rid is the Imperial Institute. 
A basically symmetrical layout has _ been 
found most suitable for future requirements. 
The architects propose five main spine blocks, 
four of which will be 120 ft. high and the fifth, 
or central block, 200 ft. high. At the centre of 
the south aspect, facing on to Imperial Institute- 
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road, will be the new Great H: prese 
plans now differ from that shoy the fie 
tion. Between each of the ma locks “nap 
be a series of gardens, terraces red 


and bridges giving access from iepartmen 
blocks to the nucleus, compos: r the so 
block and the Great Hall an ntaini ~ 
libraries, debating halls, refect and wo 
The life and work of the late ; 


a . ; ector 

College, Sir Roderic Hill, will be «om aoe 

by a garden laid out in the cenii») qua 
Ultimately, in a total of 3,00 tudents, the 


college hopes to have 1,400 post- 

and altogether, with those wh pire te 
minister to the students, there wil! be about 4 500 
people working there. Most of the post- 
graduates will be taking advanced courses 
designed to train engineers of the highest calibre 
and specialising in subjects which must necessa- 
rily remain outside the syllabus of the first 
course. It was in 1953 that the decision was 
taken to leave the College where it had grown 
in Kensington, and the publication of the basic 
conception of what may ultimately transpire 
gives encouragement that the work of construc- 
tion, already begun, may continue. 


= 2 


Imperial Institute Must Go 


It is an unholy alliance of sentimental Victoria- 
phils, Labour lords and nostalgic imperialists 
which has been formed to defend the Imperial 
Institute. Whatever merits there are in the late 
Mr. Colcutt’s elevation—and there is a certain 
wistful attractiveness about the tower—the plan 
of this forgotten building discloses that its 
sponsors soon tired of their project. Behind 
the pompous frontage there has never existed 
more than a hotchpotch of temporary exhibition 
buildings and an examination hall. 

As for the permanent part of the building 
itself, Lord Beveridge, who worked in it as 
vice-Chancellor of London University, has made 
it quite clear that its architect failed to achieve 
what presumably distinguishes architects from 
pure artists or mere engineers: the combination 
of beauty with function. Whatever its artistic 
merits, it is not a building in which work can 
be done. At the present time its interior resembles 
nothing so much as one of those monstrous 
houses, built by Victorian businessmen to estab- 
lish themselves as country gentlemen, during 
a war-time occupation by the rough soldiery: 
temporary partitions, filing cabinets, roughly 
printed notices and dirt. It is good that the 
Government appears unmoved by the clamour 
and seems determined that the Imperial College 
shall be enabled to complete its expansion in 4 
manner worthy of the work it has to do. 





Future buildings of the Imperial College of Science and Technology shown in th setting. 
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The Ston electric overhead travelling crane at Rodley, which was tested for many 


different shock loading effects. 


SHOCK LOADING EFFECTS 
IN OVERHEAD TRAVELLING CRANES 
REVIEW OF DYNAMIC STRESS ALLOWANCES 


By E. Lightfoot, M.SC.(ENG.), PH.D., A.M.I.C.E., A.M.I.STRUCT.E.* 


It is impossible to operate a hoisting mechanism 
without producing dynamic stresses. Some of 
these stresses will arise in a crane no matter 
how carefully it is used, e.g., those due to passage 
over rail joints. In the hoisting motion dynamic 
stresses can be minimised by skilful handling, 
but the apparent response of a crane can be 
deceptive. Though “snatch” hoisting is infre- 
quent, sudden halting during a lift commonly 
occurs and gives rise to considerable, but less 
obvious, dynamic stressing. Accelerating and 
braking, in the long and cross-travel motions 
of the electric overhead travelling (E.O.T.) 
crane, can be controlled to produce inappreciable 
stresses. But even with good handling, unavoid- 
able and unexpected dynamic stresses occur, 
and need to be estimated for design purposes. 

Some types of shock loading may occur 
accidentally or from irresponsible use; for 
example, when a crane is run into the end-stops. 
Deliberate misuse sometimes occurs: in the 
hoisting of overloads, in dragging plates and 
trucks, in lifting and placing loads outside the 
working area, etc. The designer may allow 
lor some measure of accidental misuse, especially 
if it occurs fairly often, but it is uneconomical 
to design a crane for infrequent abuses which 
cause high additional stressing (unless the user 
particularly requires it). 

A crane is designed so that the estimated 
stresses never exceed certain permissible values 
with normal usage. Every possible combination 
of stresses is considered, but permissible values 
may be raised for unlikely combinations such as, 


for example, wind gust loading occurring with 
maximum live loading. The most economical 
structure will usually be fully stressed, but in 
small crones the design may be controlled by 
the sect’ ns available and by methods of joint 
constru nN. 

The c cts described below were investigated 
with th sual design method in mind; in any 
case It - s not possible to test to collapse by 
overloa. yg or fatigue. For the revised B.S. 466, 

Elect Overhead Travelling Cranes for 
comers Se in Factories, Workshops and 

are} 8,” a stress factor has now been 
et ment of Civil Engineering, The University, 


proposed to allow for fatigue, but not in such 
detail as in B.S. 153 (for bridges). Faulty 
design may, of course, be vividly demonstrated 
by the occasional failure of a structure or part 
of it. Where such failures occur with unfore- 
seen overstressing they clearly indicate where 
the design is at fault, and the remedy is usually 
apparent. Many structures, however, are both 
safe and uneconomical, and since failures do 
not occur, there are no direct lessons for improve- 
ment. 

Economical crane design largely depends, 
therefore, on a more realistic application of the 
existing elastic design method. With increasing 
competition and the post-war steel shortage the 
codes of practice now sanction appreciably 
increased permissible stresses. Designs must 
therefore now be made to cover all permissible 
loading combinations with a correspondingly 
reduced margin of safety—hence the present 
interest in shock-loading effects. It is clearly 
important that the more adventurous designs of 
to-day should take adequate account of every 
reasonable loading contingency. 


CRANES TESTED 


In the tests reported here three lattice-type 
E.O.T. cranes were tested; the first, on its 
erection trestles at Joseph Booth and Bros. 
works at Rodley, near Leeds, the second, also 
built by Booth’s, at the Rotherham works of 
Steel, Peech and Tozer, Limited, and the third 
in the stockyard of Booth’s own works at 
Rodley; the third crane is the subject of Fig. 1. 
These cranes had different spans and lifting 
capacities, and though they were all made by 
the one firm and were tested as they became 
available, it would be difficult to select a more 
representative three. 

This programme of crane tests was started 
by the Civil Engineering Department of the 
University of Leeds in 1951. At about the same 
time the British Iron and Steel Research Associa- 
tion took on an investigation along similar lines 
with the particular requirements of the steel- 
making industry in view. The performance of 
tower cranes has also been studied at the Building 
Research Station. Research on cranes is also 
reported from Germany and Japan, and some of 
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this work will be mentioned later. Operational 
research on cranes and excavators has recently 
been undertaken in the U.S.S.R. 


DYNAMIC FACTORS FOR DESIGN 


It is recognised that at least two overall 
dynamic factors are required to allow for 
dynamic effects in E.O.T. crane design, viz., to 
cover vertical and horizontal impulse effects. 
The vertical impulses may come from the 
hoisting motion and from running On bad rail- 
joints in the long-travel motion of the crane and 
the cross-travel motion of the crab. Of these, 
the hoisting motion usually determines this 
dynamic factor D, if the rail tracks are well- 
jointed, though the effects are not readily com- 
pared. In the horizontal direction the greatest 
impulsive effect on a crane comes from collision 
with end-stops or with another crane, though 
smaller effects are set up much more frequently 
by acceleration and deceleration in the long- 
travel motion. If collisions are regarded as 
contingencies to be designed for, the present 
method of designing for a horizontal shock load- 
ing of one-tenth the weight of the crane and the 
load seems inadequate, unless such a low allow- 
ance is justified on the grounds of infrequency. 
Accelerating and braking (even skid-braking) 
do not appear to produce very great stresses and 
the present factor seems to allow for these 
effects fairly well. 


EXPERIMENTAL EQUIPMENT AND 
TECHNIQUE 

The strain-measuring equipment used in the 
tests was built from standard components and 
gave quite accurate results." It was found 
that the dynamic factor was nearly constant at 
arbitrary points on the crane girders in any 
particular hoisting test and so it was possible 
to use a single representative strain trace. Multi- 
trace recording was not required in the hoisting 
tests once this fact was established, but it was 
necessary in some of the other investigations. 
The equipment was carefully calibrated and found 
to handle dynamic stresses without any distor- 
tion. Calibrating resistances were used to 
provide a record of the scale for strain on the 
35 mm. film. Thus strains could be measured 
from the film and compared with those set up 
by the static load; in most cases, however, it 
was possible to obtain the dynamic factor at 
once from the strain trace by dividing the maxi- 
mum by the mean ordinate. 

Hoisting speed was measured continuously 
by means of a small generator, shown in Fig. 2, 
connected to the second beam of the cathode-ray 
oscilloscope. Long-travel speed was measured 
similarly by means of a small generator driven 
by the long-travel shaft and was similarly 
calibrated for voltage against rotational speed 
and for number of turns per unit distance 
moved. These generators were belt-driven and 
gave an accurate record of the hoisting motion. 





Fig. 2 Generator in position for measuring the 
winding speeds in some of the hoisting tests. 
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Fig. 3 Typical strain recordings of the hoisting tests. 


Care was taken that the pulley belting was 
tightly tensioned, and the pulleys were cleaned 
with a grease-remover. 

A projection method was used for scanning 
the developed film and for obtaining approxi- 
mate measurements, but for accuracy a travelling 
microscope was used for measuring the dynamic 
strains—a tedious operation. 


VERTICAL SHOCK LOADING IN THE 
HOISTING MOTION 


Consideration of the Dynamic Stresses Pro- 
duced.—The halting of the permissible load at 
the full “‘ rated ” hoist speed in a lift is probably 
the most usual effect, but because it leads to an 
initial reduction in stress it proves to be a difficult 
criterion for the estimation of the dynamic factor. 
Braking in the lowering motion is much too 
variable for use as a basis for a dynamic factor, 
since braking performances vary from crane to 
crane, and depend on adjustments in any par- 
ticular crane. Although the lowering speed can 
be appreciably higher than the rated hoist speed 
the dynamic stresses set up by severe braking are 
usually comparable with those due to “* snatch ” 
hoisting, because the deceleration of the load 
never amounts to a sudden halt. The “ snatch ” 
lift of a load at the rated hoist speed seldom 
occurs intentionally but may occur accidentally 
or carelessly; it is adopted here as a criterion for 
D, because it is related to specified performance 
values for the crane, viz., the permissible load and 
the rated hoist speed. Other investigators seem 
to have accepted the snatch hoist as a natural 
criterion, though the sudden halting of the 
permissible load in lowering at the rated hoisting 
speed is simpler theoretically and should perhaps 
be preferred, though it is seldom realised in 
practice. The various experimental traces 
obtained show that the snatch lift gives a dynamic 
factor which is only exceeded occasionally by 
other effects in the hoisting motion. 

Experimental Results—Some of the traces 
from the tests are shown in Fig. 3. The first 
of these shows four intermittent stress (actually, 
strain) traces and a central velocity trace, with 
the ordinates representing stress and hoisting 
speed respectively, and horizontal distance repre- 
senting time. This was a test on the first crane 
and a rotary switch was used in the mechanical 
switching, but was later replaced by a cam- 
operated switch, when a slower camera drive was 
also fitted. In Fig. 3(6) two traces are recorded 
along with the velocity trace in a test on the 
third crane. This same crane was tested again 
later and single traces were then obtained along 
with the velocity trace (which was then nearer 


to the theoretical case); a specimen film record 
for these tests is shown in Fig. 3(c). These 
traces show stresses of the order of 3 tons per 
sq. in. and hoisting speeds of the order of 
5 inches per sec., with good accuracy. 

Theoretical Analysis.—If the crane, the crab, 
the tackle and the load are represented as an 
equivalent spring system, as in Fig. 4, it is possible 
to investigate the dynamics quite easily. In 
hoisting from the ground, however, it is important 
to realise that two stages of motion have to be 
considered: the first before the load is lifted and 
during which the crane is deflected downwards 
and the tackle stretched, and the second stage 
which follows as the load is lifted. The terminal 
conditions for the first motion, which is in effect 
that of a single-spring system, are the initial 
conditions for the second motion, in which two 
degrees of freedom occur. In Fig. 5 the motion 
of the crane is plotted with respect to time for a 
hoist test on the first crane tested, and the speed 
and acceleration of the crane (at the crab) are 
shown along with the displacement. (The 
mathematical treatment will be found in a recent 
paper by the author and Dr. B. L. Clarkson’.) 
The maximum force in the crane varies directly 
with the maximum displacement, in terms of 
the crane stiffness K,. 

The two simultaneous differential equations 
which describe the second motion may be solved 
by “classical”? methods or, with considerable 
simplification, by means of the Laplace Trans- 
formation Method. It is possible to obtain an 
expression for the dynamic factor in terms of 
the crane characteristics and the speed of hoist, 
with the values of the crane speed and accelera- 
tion at the moment of lift also involved. Since 
these latter values are periodic (because the 
system is effectively one-spring only during the 
first motion) it is possible to relate the speed of 
hoist with these values in a simple fashion and 
so to obtain the relation. between the dynamic 
factor D—or the “ impact factor,” | = (D — 1) 
—and the speed of hoist. In Fig. 6, the I-V 
relation is plotted for a test on the stockyard 
crane at Rodley; it will be seen that a good 
agreement exists between calculated and measured 
values—showing that the assumptions made in 
the theoretical analysis (negligible damping, 
single mode vibration in the crane) and the 
experimental errors are together quite small. In 
all cases the theoretical approach described gives 
a close prediction for the experimental D value 
(see Table I, reference 1). 

The difference between snatch hoisting from 
the ground and sudden halting whilst lowering 
at the same velocity and with the same tackle 
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length is also explained in Fi; 
case corresponds to zero velocit, accelera 
of the a at the instant o! js = 
occurs for certain values only jr; ; 
Onishi and Kawakatsu’ of Jay coe 
similar series of tests but ignore. he dj “ 
between these two cases; coi. juently thei 
calculated values of D differ co. erably fren 
the measured values. Very clo.c values ma 
be derived from their data by the ; resent suthor, 
full two-stage analysis’ and by tix approximate 
formulae proposed by Eden® and the author. 
It is also interesting to note that Cranz of 
Germany did not allow for the wo stages of 
motion in a snatch hoist; in a recent 
assuming a rigid tackle, he supposed t 
to be lifted with a sudden dione gp ph ~ 
Stationary at the instant of lift. In actual fact 
the crane at the crab is being moved down at the 
full hoisting speed in this case and there is then 
no impact since the load leaves the ground with 
zero initial velocity at this instant. The apparent 
paradox of zero displacement, velocity and 
acceleration holds for the lifting of a load by any 
simple spring system and is explained mathe- 
matically in that the first and second derivatives 





: r , 
of the function (t “a sin wf) are both zero at 


zero time, as illustrated in Fig. 5. 

Approximate Formulae for the Dynamic 
Factor.—If the equivalent mass of the crane and 
crab are neglected in the spring system depicted 
in Fig. 4, then a simple formula 


Vw 
D=1+—. . .4 
= (1) 


may be obtained for the dynamic factor. 
Here, w is the frequency of vibration, in rads. 
per sec., of the two equivalent springs taken 
together and the suspended load. This formula 
usually gives good results when it is calculated 
for the full working load (the case required for 
design), for then the relative effect of the 
equivalent mass of the crane and the crab is 
small. 

A different formula, derived from controlled 
experiments, has been found to give improved 
results. It is 


ow 
aoe . @ 
D=1+ a Vm Ky (2) 


where mg is the load lifted, m, is the equivalent 
mass of the crane and the crab, and K, is the 
stiffness of the tackle. Even this formula may 
yet be improved, perhaps, though it covers 
most possible cases with good accuracy. As it 
is rather too involved for the designer, a formula 


D=1+CV + an 


has also been proposed by the author, in the 
hope of obtaining acceptance of the D-V linearity. 
Here, V is the rated hoist speed and C a factor 
depending on the crane classification. For 
most cranes in casual duty C = 0-10 (with V in 
inches per sec.), but for heavy duty cranes 
C = 0-16. Cranes are classified according to 
hours of usage per year; this governs the motor 
sizes and the design allowances and results in 
lighter or heavier construction. A_ similar 
distinction is made in the German specification. 
A comparison of the way the approximate 
formulae predict the various ex 
results is shown in Fig. 7, in which the actual 
value for the impact factor is divided by the 
various predicted values and the quotients 
(with each average value adjusted ‘o unity by 
means of the factor C) plotted as ordinates 
against abscissae representing the various actual 
tests. In Fig. 6, page 172, certain experimental I- 
values are shown in relation to the hosting sp 
and are compared with a theoretica! !-V ‘ 
ship and with formula (3) above an the presen 
design ruling. It is apparent from these two 
figures that formula (2) gives be'!'-r as 
values than other proposed meth 's, and 
the simplified formula (3) gives mc oe 
values than the present allow: ce for 
dynamic factor. this 
It is realised that the values » ©n non 
formula might be considered h by 
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interested in steel economy. However, damp- 
ing had already been allowed for in the original 
equation (2). Though formula (3) is related 
to the case where the tackle is wound in 
to 10 ft., this could easily occur, and the shock 
would most likely be produced with a sudden 
halt in the winding. In the new draft speci- 
fication, steel economy has been achieved by 
raising the permissible stresses, for example, 
from 6 to 10 tons per square inch for bending 
compression (though the stress factor reduces 
this somewhat). With this provision in mind, 
therefore, there is more reason for the adoption 
of a safe dynamic factor. The effect of crane 
handling is, however, a matter which the crane 
makers and users are more competent to judge, 
and a reduction might be made in the above 
formulae if it is considered that the author has 
been unduly pessimistic in taking full ‘ snatch- 


ing” as a_ satisfactory criterion. (But see 
addendum.) 


VERTICAL SHOCK LOADING DUE 
TO BAD RAIL JOINTS 


When a wheel passes over a gap in a rail it 
Sustains an impact which can be calculated for 
the idealised case as (the mass of the wheel) 
x (the width of the gap) x (the angular velocity 
of the wiicel). By a similar method the impact 
due to possage over a difference in height at 
a rail jot can also be calculated; it is seen 
from th treatment that a difference in level 
sffect than the same distance as a 
gap. The effect of the speed of 
‘n to be proportional above a certain 
sponding to zero-speed “* toppling ” 
i this is roughly confirmed by the 
iis theoretical paper Cranz* considers 
to arise from the speed attained by 
: falling freely in the vertical direction, 
es no dependence on speed of travel.) 
ail tracks the joint profiles are never 


trulyhe  ntal and the gaps vary in width; there 
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Fig. 4 Typical E.O.T. crane, and the equivalent 
spring system used in the theoretical analysis. 


is also a lateral variation which is important 
because the wheels have a certain lateral clear- 
ance and movement. Because of this wide 
variety in rail joints even the impact on a simple 
wheel would be most difficult to estimate. With 
a crane the effect of the passage over rail joints 
would appear to be still more complicated and 
erratic. 

Though the wheels supporting an E.O.T. 
crane are housed in the end carriages without 
any springing, the impact blow on a wheel 
(which might be taken as the effective mass of 
the wheel multiplied by the velocity of impact, 
as found above) is not transmitted throughout 
the crane at its full value because of the flexi- 
bilities of the end carriages and the crane 
girders. If a load is carried on a flexible tackle 
the spring system is further complicated. It is 
clear that the effect of a known wheel impact 
on stresses at any point of a crane girder would 
be most difficult to determine. Though it has 
been thought futile to attempt to predict 
theoretical stresses for the passage over bad rail 
joints the experimental results are given below 
with comments. 

It is noted, in passing, that the stresses set up 
in a vehicle with sprung wheels in moving over 
variations in road profile have been investigated 
at the Road Research Laboratory.* In the 
case encountered here, however, the wheels are 
unsprung; this problem does not seem to have 
been given any earlier attention, except by 
Madsen. * 

In 1940 at Bethlehem, U.S.A., Madsen* of 
Lehigh University measured the dynamic stresses 
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produced in a crane girder when the crane was 
run over oak wedges placed on the track. 
De Forest scratch gauges were used in this work, 
but the electric resistance strain gauge is now in 
current use and gives more reliable results. 
During tests by members of the Department of 
Civil Engineering of the University of Leeds on 
a stockyard crane at Rotherham in 1952, 
Madsen’s tests were repeated with steel wedges 
at a maximum height of 0-28 in. It was found 
that comparatively severe stresses were set up 
at the mid-span of the crane girders as the leading 
wheels of the crane passed over the wedges simul- 
taneously, and these are shown in Fig. 8. Since 
such wedges are equivalent to a rail gap of 
about 5 in., in this case, they are considered to 
be unrealistic, but the tests at least indicate an 
extreme case of this type of shock loading. 

Later in 1953, further tests were made on a 
stockyard crane at Rodley, Leeds, when a special 
gap of 0-8 in. was made on one rail only and 
traversed by the crane at varying speeds. It was 
found that the shock loading in passing over this 
gap at full speed was equivalent to an impact 
factor of about 25 per cent. based on the stress 
due to a load of 5} tons. In passing over a 
normal rail joint of 0-12 in. width at the same 
speed, the impact factor was about half this 
value, as is shown in Fig. 9. 

These tests have confirmed that the dynamic 
stresses due to passing over rail joints increase 
with long-travel speed and with decrease in 
tackle length, as might be expected. Though the 
dynamic stresses arise from an impact which 
depends in magnitude on the mass of the crane 
as well as that of the load, the tests show that 
a dynamic factor, based on the working load 
(though this is somewhat illogical) is still within 
that required to allow for hoisting—for the two 
cranes tested. This conclusion is substantiated 
by the experimental results of some other 
investigators. 

There is clearly room for further research 
work on this problem, but it does seem that 
the effect of bad rail joints will actually deter- 
mine design for vertical shock loadings in 
some cases. With good tracks the effect should 
be low, and with welded joints there should be 
less likelihood of this effect setting up stresses 
greater than those due to hoisting. In the 
German crane specification (which is also under 
revision at present) vertical ‘* travelling * factors 
are given for both riveted and welded joints. 
These are: « = 1:10 for a long-travel speed of 

1-0 m. per second on riveted and of 1-50 m. 
per second on welded rails, and « = 1-20 for 
higher speeds. This seems to be a reasonable 
basis for design until more information is 
available. These factors, of course, apply to 
total stresses due to self-weight and live loading. 
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Fig. 5 Curves of girder 
displacement, velocity and 
acceleration calculated for 
a snatch hoist with a central 
3 ,ton load and a winding 
speed of 2-37 in. per sec. 
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3 37 Values located at three-sevenths lifted load to be taken, Since th. cffective spring a 
= | © Lightfoot’s Experimental stiffness of a pendulum is low a. the maximum fact 
3 ‘. | Catuns span. deceleration would usually be «ver well before ioad 
=0-4 )—<crab at 4/10 Span | the tackle reached its maximum obliquity _ 
ED cetaceans amemaanie aimee Value for Lin Provisional | Due to Running into End-Siops and 0 in g 
| Revision of B.S.S. 466 | Cranes.—On some - : ther even 
| (Now in Use) gantries the end-stops consist cove 
| | of steel chocks with contact curves which oll 
0 fit the end-carriage wheels exactly. There is high 
ee ee therefore, an instantaneous reduction in velocity to 
Rated Speed of for st v| be seme ry peor Pines —t is Particularly usat 
°° 2 - OPER. To 7 xa ¥ crane driver is so sudden and saphena: a 
eran) Vehoatiy of Tastes in: Tastes gar Gesend ENGINEERING stops are carefully avoided, and it is claimed se 
with some justification, that this method of Dr 
The cross-travel motion of the crab as it Similar tests have been conducted by other limiting the crane travel is more Satisfactory than the 
carries the load from one end of the crane to investigators but it has been found that the the use of spring buffers. Such buffers often Rov 
the other sets up very small dynamic stresses, superpositioning of horizontal inertia and rail- require constant attention, for cranes frequently Ro 
probably because the rail joints are usually joint effects has made deciphering of the stress run into them once they are fitted. for 
much better than on the gantry and the cross- traces very difficult and uncertain. Tentative In some tests made on the stockyard crane at cor 
travel speed is slower. The friction of the stress predictions have also proved to be at  Rodley the stresses at the mid-span of the girder ing 
wheels in producing the motion sets up crane considerable variance with measured values. were measured at the same time as the long- the 
surge which has little effect on crane girder In contrast with this recent work, Madsen’s travel speed. The method of measuring speed Sut 
stresses but may be important in gantry girder tests may appear to be much more satisfactory. cannot be considered accurate for the duration M. 
design. Using a rather —— stop-watch ape of impact, but there is no reason to doubt the 
: for measuring speed variation in starting and strain gauge readings. It is seen from the tra 
HORIZONTAL SHOCK LOADING stopping, and using scratch gauges for dynamic that there is a considerable difference in the 
Due to Accelerating and Braking.—\t is stresses, Madsen found that crane braking was _ stresses set up due to running into these end-stops cre 
difficult to distinguish between stresses set up of the order of 0-1g, and that stresses calculated and into spring buffers (each of stiffness about Tt 
in a crane girder by acceleration or deceleration on this value were between 14 and 2 times the 0-7 ton per in.). wi 
in the long-travel motion and stresses caused by measured stresses. This research was used as the These tests were not sufficient to allow any ve 
passage over bad rail joints, particularly since the basis for the A.L.S.E. specification for E.O.T. theory to be checked—the phenomenon would th 
damping is so small. Attempts have been made cranes used in the U.S.A., in which the lateral have to be investigated allowing for the impacts si 
to separate these stresses by assuming the force for design is taken as 20 per cent. of the on each side not occurring together. The effect tic 
pattern due to rail-joints to continue when the weight of the crane minus the end-carriages on the crane is considerable and would clearly th 
additional stresses due to accelerating or braking plus 20 per cent. of the maximum working load, rule design for lateral loading if it was to be de 
come on, but such a division can only be of all multiplied by the number of driven crane regarded as permissible usage. It is perhaps in 
doubtful accuracy, for the stress variations wheels and divided by the total number of crane _ safer to leave the design method as it is, provided 0 
already present are usually quite irregular. How- wheels. This recommendation is used in B.S.466 mild steel is used and that circumstances keep Cl 
ever, it is possible to measure the accelerations as a simple 10 per cent. (the usual value in the the magnitude and the frequency of the effect a 
and decelerations quite closely from the velocity- m 
time trace (except when skidding occurs). In 20 
the tests on the 10 ton magnet crane at Rother- r 
ham, with the crab carrying an 11-8 ton load - t 
at the centre of the crane, it was found that: _1 (Act) t 
C.1 (Theor.) 


Max. acceleration possible .. 0-O16g 
Deceleration with power cut off .. 0-0l6g 
Deceleration with L.T. motor re- 
versed (one stop) ae .. 0-021 ¢ 
Deceleration by foot brake only .. 0-031 g 
Deceleration due to foot brake and 
L.T. motor reversed (with skid- 
ding on dry rails) ss wives 
In this extreme braking test the actual decelera- 
tion of the crane would certainly be less than 
that indicated, because of skidding which 
affected the measurement. 

The stresses produced in the main bottom 
boom of the unloaded crane were measured for 
this case of extreme braking. The theoretical 
stress trace was derived from a calculation 
allowing for the lateral flexibility of the crane 
and for the mass of the crane and the crab 
(which was positioned at mid-span). In such a 
simple spring system the maximum force would 
be the equivalent mass times twice the decelera- 
tion, and the equivalent mass would be that of 
the crab plus half that of the crane girders. 
Now from swinging load tests the effect on 
stresses of an alternating horizontal load at 
crab level can be measured, and with this as a 
calibration (confirmed later by static load tests) 
the theoretical stresses were predicted for this 
case of maximum braking. It was observed at 
once that the theoretical values were very high, 
and this may be ascribed largely to the error 
in measuring the braking; clearly an accelero- 
meter should have been used (but was not 
available during the tests). The actual stress 
traces are interesting, however, for they showed 
virtually zero effect from the braking—the pattern 
was altered, perhaps, but there was no apparent 
increase in stress. 
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Fig. 7 Comparison of various approximate formulae for snatching. The ideal form: coal 
a trace very close to the 1-0 ordinate, with an adjusting factor, C, somewhat less thar ity (to 
for damping). 
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inversely rel: Nevertheless, general adoption 
of spring bus would be a definite advantage 
so far as cra girder stresses are concerned. 


CONCLUSION 


This resea’_) on dynamic stresses in E.O.T. 
cranes indica*2s that the structural design will be 
satisfactory if it is based on a logical dynamic 
factor for hoisting and an adequate lateral 
loading allowance. Rail tracks should be kept 
in good repair and the rail joints kept close and 
even, in which case the stresses set up will be 
covered by the allowance for hoisting. Though 


ich collisions and some other accidental shocks cause 
is, high stresses they are usually infrequent enough 
ity to be disregarded. Failures due to reckless 
rly ysage should be left as the user’s responsibility, 


as at present, for it is impossible to design for 
them economically. 
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ing in the Department of Civil Engineering at 
the University of Leeds, under the general 
supervision of Professor R. H. Evans, D.Sc., 
M.LC.E., M.1.Mech.E., M.1.Struct.E. 


the 

ces ADDENDUM 

the Recent research work on dynamic forces in 
Ops cranes has lately been reported from Sweden.’ 


The findings on the dynamic factor D,, occurring 
with full load and at maximum hoist speed, are 


ny very similar to those obtained by the author, 
uld though only a single equivalent spring is con- 
cts sidered. However, the effect on D, of the posi- 
ect tion of the crab is included, though it is accepted 


that only the central position need be taken for 
design. From traces obtained during the work- 
ing of four different cranes, it was found that 
0-6 x D, was exceeded only once in 20 working 
cycles. This observation would appear to justify 
a reduction in the values proposed by the author, 
which are based on full snatch hoisting. 

For stresses arising due to passage over bad 
rail joints a travelling factor, ¢, is already in use in 
the German specification. Though it is related 
to the entire weight of the load, the crab and the 
crane girders, the stresses calculated from this 
factor have not been found here to exceed those 
due to the impact factor taken with the lifted 

















25 Bg: or epee <x 
Main Bottom Boom 
L.T. Speed =42 In. per Sec. 
Bs Length of Cable - 180 Ins. 
: 2 ‘| - = wi +~—_——-——J 
td 
g 1 | 
£ 
Fe NS 
} = 1O— 4 
} N 
| a 
0 T 
L ; 7 
0 0-2 yy 0-6 . To 




















Time, Seconds 



































sy ae l erences | see T T 
ee Top Main Boom 
Pa L.T. Speed=45 In. per Sec. 
re Length of Cable— 270 In. 
g | + — ee aE a —_— 
é a ee ie i te eee 
y Ws 
o O5R , 
: 
4 | 
J Oo | 
- 0 0-2 OF 0-6 08 1-0 
W (3146.4.) Time, Seconds 


“ENGINEERING” 


Fig. 8 —verimental_ results 
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Fig. 9 Experimental results of rail-joint tests, 
(above) with a 0-8 in. gap, (below) with a normal 
rail joint. 


load. A theory for this factor, «, is now derived 
by Johnsson in his recent paper,’ by allowing for 
the inertia effect in a single crane girder when 
one wheel suddenly passes over a difference in 
rail level. It is shown that the crane wheel does 
not leap clear of the rail when normal joints are 
encountered, and that « can be expressed as 
Ah + BV/h v, where A and B are functions of 
the crane characteristics, h is the difference in 
rail height at the joint and v is the speed of 
travel. For the crane tested there was a wide 
scatter in the plotted results, but the mean line 
found by least squares agreed quite well with the 
theoretical curve. The new Swedish Crane 
Standard uses this work and gives: 

« = 0-3 + 0-6», for rails with joints, 

« = 0-03 + 0-03 », for rails without joints, 
where v is in metres per second. These expres- 
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sions give rather higher values than those 
obtained by Johnsson. 


For the three Booth cranes tested, the addi- 
tional stresses calculated from the first of these 
formulae for « are less than those obtained by 
multiplying the working loads by the new B.S. 
impact factors. But in Sweden, apparently, 
higher stresses are expected from passage over 
bad rail joints than from hoisting. In the 
German specification, both effects are added, 
but they can hardly occur together in practice. 
The possibility of coincidence of the full impact 
factor for hoisting with the maximum travelling 
factor is estimated as about | in 200 by Johnsson. 
In the new Swedish design practice, the maximum 
travelling factor is taken with a twice-reduced 
dynamic factor, as indicated by a theoretical 
probability method.” But the impact factors 
taken separately for design seem to be remark- 
ably low. 

There is clearly scope for yet more research 
work on these cranes, for though much has been 
accomplished there are still many outstanding 
problems. 
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RADIO VALVES FOR ARDUOUS CONDITIONS 
New Manufacturing Plant Installed 


New manufacturing units have recently been 
installed by the M.O. Valve Company, Limited, 
at the Osram-G.E.C. Lamp Works, London, W.6 
to enable large numbers of high-reliability valves 
to be assembled under semi-laboratory conditions. 
The installation has been made necessary by the 
increasing numbers of special quality valves now 
being required for electronic apparatus for the 
Services; valves which not only suffer no change 
in their characteristics throughout life, but also 
are able to withstand great accelerations and 
operate satisfactorily under conditions of severe 
vibration and shock. 

In the first section, component parts of the 
electrode systems, themselves manufactured to 
rigid specifications, are assembled on benches 
specially designed to prevent contamination by 
dust or other airborne particles. The working 
spaces are swept by a steady current of filtered 
air, and the assembly room as a whole is air 
conditioned and maintained at a pressure slightly 
above atmospheric. As an additional precaution 
the assembly operators and other personnel wear 
overalls made of a non-fibrous yarn such as 
nylon, and enter and leave the room through an 
air lock. 

The spot-welding machines used in_ the 
assembly operations are thyratron-timed and 
fitted with automatic pressure control, reducing 
the possibility of human error to a minimum. 

The electrode systems are inspected and, com- 
plete in their glass envelopes, are passed through 
an air lock into the pumping room, where they 
are sealed to the envelopes and evacuated. At 
the end of this process the pip on the glass 


envelope is positively moulded to a predeter- 
mined shape to give it added strength. 

To ensure reliability of the special quality 
valves, they are given stringent tests after manu- 
facture. Every valve is aged and subjected to 
routine tests and all valves are run for not less 
than 50 hours under normal operating conditions. 
They are then re-tested for characteristic stability. 

Sample valves are selected from each produc- 
tion batch and subjected to inspection tests. A 
number of samples is tested to end of life under 
static conditions as a check on their expected 
lives. Other valves are fatigue tested under 
vibration at varying frequencies. The resistance 
of valves to shock acceleration is also tested on 
a special machine where the valves are mounted 
in holders which are given a violent blow from a 
swinging hammer to impart to them a momentary 
acceleration of about 500g. This test is carried 
out with samples mounted successively in four 
different positions. 

Samples of valves having flexible leads are 
given a lead-strength test in which a weight is 
hung on each lead-wire in turn and the valve 
repeatedly twisted from side to side. Others 
from each production batch are immersed in 
boiling water for a short period and then imme- 
diately plunged into ice-cold water; the thermal 
shock experienced will reveal any weakness in 
the glass. During these reliability tests, the 
remainder of the production batch is held for a 
minimum period of 28 days, after which the 
characteristics of all valves in the batch are 
re-tested as a final check on their storage 
properties 
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TEXTILE MACHINERY 


FAVOURABLE EXPORT PROSPECTS: STABILITY 
AT HOME 


There is a noticeable contrast at present between 
the climate of some sections of the textile 
industries and the delivery performance of the 
textile-machinery manufacturers. For some time 
now there has been deep gloom in Lancashire 
about the future of cotton textiles and there has 
also been something of a recession in wool, 
although in this last case rather better trading 
conditions developed during 1955. In contrast, 
the hosiery industry has been prosperous and 
jute enjoyed better trading conditions in 1955 
than in 1954 to judge from the figures for the 
first nine months of the year. Overall, however, 
the outlook for textile machinery is very much 
conditioned by the prospects in cotton and wool 
textiles, apart from makers of specialist machines 
who cater for certain sections of the hosiery 
trade. A report issued in May, 1955, under the 
auspices of O.E.E.C. went as far as to say that 
unless there was a radical alteration in production 
methods, “the final result will be a gradual 
disappearance of the European textile industry.” 
Cotton, wool and jute were specifically mentioned 
as faced with the prospect of a gradual decline. 
So far as this country is concerned, the outlook 
for cotton textiles was serious enough in the 
closing months of 1955 for the Cotton Board to 
consider calling a conference on the concentra- 
tion of production on a smaller number of units. 
In December, a first meeting from all sections of 
the industry met to discuss the future structure 
of the trade. 

Against such a background the delivery figures 
of textile machinery in 1955, make remarkably 
good reading (see Figs. | and 2). In the third 
quarter of 1955 total deliveries of textile machi- 
nery were £17 million compared with £18 million 
in the previous quarter and with about £19 million 
in the last quarter of 1954. Such figures bespeak 
something approaching stability and give little 
hint of the difficult long-term prospects which 
face the cotton and wool textile industries of 
Western Europe. 

By tradition, textile machinery is mainly an 
export trade. The figures in Table I show exports 
to have increased in 1955 by 10 per cent. It is 
to be noted that judged by last year’s performance, 
India is still the most important market depite 
the growth of the local industry. On the other 
hand, business with Pakistan was already falling 
off, partly owing to a shortage of Sterling. 
Western Germany took rather more machinery 
than in 1954, and France was still a big customer. 
Such potentially important markets as Brazil 
showed an improvement on the year but exports 
to Latin America in general were still well below 
the potential which could be tapped if currency 
restrictions were removed. The trade returns, 
however, by the nature of their compilation are 
somewhat out of date and Pakistan and Germany, 
for example were not as important markets by 
the close of the year as they have been in other 
years since the war. Western Germany can now 
provide its own textile machinery and has a 
surplus at competitive prices for export. The 
currency situation in Pakistan has not eased the 
position for textile machinery imports. 


LARGE RUSSIAN ORDERS 


For these reasons it is broadly true to say 
that the recent good performance in export 
markets, with one important exception, has been 
due to a proliferation of orders from a large 
number of countries, especially those which are 
conscious of their newly acquired independence 
rather than to large, sustained orders from 
traditional markets. 

The exception mentioned above is Russia. 
In 1955, orders for about £7 million of textile 
machinery, mostly for wool textiles, were de- 


livered. These orders are nearly complete but 
they must have represented something of the 
order of £5 million of exports in 1955, which are 
not shown separately in Table I. It is clear that 
so far as the export market is concerned, the 
favourable showing in 1955 owes much to this 
large order. 

As already mentioned, business in the home 
market has remained remarkably stable in 1955. 
In the third quarter of the year deliveries were 
about £8 million compared with £9 million in 
the second quarter, £9 million in the first quarter 
and £9 million in the last quarter of 1954. There 
was therefore no immediate reaction to the 
worsening prospects for the Lancashire cotton 
trade as measured by deliveries of textile machi- 
nery. It is noticeable too, that the steady rate 
of delivery through the year was not caused by 
an expansion of deliveries to the hosiery industry 
and a fall elsewhere, but by a remarkable con- 
formity of the trend of deliveries of each sub- 
section to the total figures already quoted. 

It might be said, of course, that deliveries in 
the later months of 1955 are a poor indication 
of sentiment in the opening months of 1956, 
but even the order position is better than might 
be expected. Export orders on hand are not 
much below those at the same time a year ago, 
althought the big Russian order is now running 
out. 


TOTAL 


Fig. 1 Delivery of 
textile machinery for 
last five years, Sep- 
tember to September. 
The downward trend 
in recent years has 
clearly been arrested 
and in most branches 
of the industry pros- 
pects seem favourable. 
A large Russian order, 
which has now almost 
been met, has con- 
tributed considerably 
to the export figures 
for 1955 but it remains : 
to be seen whether a saa 
further order will be = 
placed. 32 
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It was reported in the Pre: 


that Russia is interested i; ‘erlag ae 
£20 million of machinery anc — this figee 
reliable there is still about £13) on of busi 
to be obtained. A British gr» is in Ree 
at present to negotiate further «ders, If oom 
where near the same size of | der from the 
Russians can be obtained this 


a 

orders for textile machinery co thee 
of those in the early months of 1955. It is clear 
also that an improved foreign ex hange Position 
in, say, Brazil or Pakistan could make the order 
position in 1956 exceedingly Satisfactory, It is 
not easy to assess the likelihood of a further bj 
Russian order. There are signs of competitios 
for it from the U.S. and there is always the 
possibility that the Russians will cut down 
subsequent orders to some extent by making 
copies of what has already been delivered, 


COTTON IN THE ROUGH 


The position of orders for the home marke 
is thought to be rather less satisfactory, particu- 
larly in the case of cotton. In 1955 almost 
70 mills were closed down in Lancashire and 
two textile-machinery manufacturers announced 
a significant laying off of workers, in one case 
amounting to the closing of a factory. On the 
other hand a new spinning plant was opened 
at Bolton (significantly to spin synthetics) at an 
estimated cost of £250,000 and there is stil] 
scope for further modernisation among the big 
combines as soon as trade for cotton textiles 
improves. The larger groups have already 
undertaken formidable modernisation _pro- 
grammes since the war and many of them still 
have the will and the finance to modernise 
further, as soon as the turnover justifies such a 
policy. 

It would be wrong to see the future of the 
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textile-mac! cry industry of this country in 
terms of gi iual decline no matter how cate- 
gorical the ‘ .E.C, report may be in its opinion 
about the fu. re of much of the European textile 
industry. ; true that the future of the home 
market is p. »lematical and that many countries 
abroad whi) formerly bought British textile 
machinery « ¢ now making their own but there 
are still a larze number of countries which would 
buy British cquipment if their foreign exchange 
reserves permitted. In this respect the medium- 
term outlook is far from gloomy although it may 


be some ti 


me before countries like Argentina 


and Brazi! can freely admit foreign machiney. 
Furthermore, in the long run it has to be remem- 
bered that the temendous drive now developing 
to raise the standard of living of the undeveloped 
areas of the world by large-scale capital invest- 
ment will create employment and earnings which 
people will wish to turn in the first place into 
food and secondly into clothing. The scope 
for providing such people with cheap textiles 
from this country may be small but there will 
be a much bigger opportunity for providing 
them with the machines to make the clothing 
locally. China is an outstanding example of 
this. 


MULTIPLE SHIFT WORKING 


So far as the home market is concerned, a 
number of new factors are fast developing. It is 
possible that a redundancy scheme for cotton 
textiles may be evolved this year and although 
this might be accompanied by a temporary loss 
of confidence in the cotton textile industry it is 
by no means unlikely that the concentration of 
production on more efficient .and financially 
stronger units might be to the advantage of the 
textileemachinery industry. One unsettling fac- 
tor this year will be the break-up of the Calico 
Printers’ Association which is abandoning 
price-fixing and percentage quantum schemes 
“under duress’ from the Government acting 
on the recommendations of the Monopolies 
Commission. This move may well create a 
— of uncertainty at the finishing end of the 
trade. 

A vital issue for the textile-machinery makers 
is the prospect of multiple shift working in 
Lancashire cotton mills. Some progress was 
made in 1955 when the spinning unions agreed 
to co-operate with the Master Spinners’ Federa- 
tion in introducing multiple shift work with due 
safeguards to the operatives. It had been hoped 
that the cotton weavers would join with the 
spinning Operatives in agreeing, in principle, to 
this move but so far this has not happened. 
The spinners are obviously in favour of the idea 
and the discussions last autumn may well be the 
thin end of the wedge. Multiple shift working 
may now be only a question of time. In so far 
as this is so, the prospects for raising the amount 
of capital equipment employed per operative 
are improving—a prospect which is bound to 
benefit those who make machinery. Such a 
Progressive step could be hindered if delayed 
too long by the continued drain of labour from 
the mills. 

It is difficult to say at this stage what the 
effect on textile-machinery makers is likely to 
be in the long run of the increased use of syn- 
thetic fibres. The weaving of mixtures has been 
growing tor many years and the arrival of 
Ardil, Terylene and nylon as well as the develop- 


ment of non-creasing properties of acetate 
rayons to’ woven and knitted goods have become 
a feature in the cotton, wool and_ hosiery 
Industrie 


HOSIERY AND JUTE 


! a ‘r the trading results of the hosiery 
industry ere good on the whole and the trend 


ey fr» natural fibres to synthetics continued. 
bes sed use of nylon, Terylene, Orlon 
eo ontinued to be noticeable and rayon 
pF giving way to the newer synthetic 
_ = The effect of the continued credit 
= og -onsumer purchasing in 1956 remains 
te If, however, the purchasing power 
alae iC 1S Maintained and the pattern of 


- is similar to 1955, there is no reason 


bring stability if not 15.7 
prosperity to the in- 9,7 


Fig. 2 Quarterly 
deliveries of textile = 19.0 
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two years. Thedecline 1s. 
in parts of the Euro- 18,2 
pean textile industry — 
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why the hosiery industry should not continue 
to enjoy prosperity in the home market. 
There was a fall off in exports of hosiery to South 
Africa and Australia in 1955 and any improve- 
ment in exports must await a relaxation of the 
Australian import cuts which were imposed 
last year. The outlook for the hosiery-machinery 
manufacturers is, however, satisfactory, for the 
industry of recent years has shown a willingness 
to invest in new kinds of machines, particularly 
large companies which have been going for 
mass-produced lines and have adequate financial 
resources for capital development. 

The jute industry continues to provide a fairly 
steady market for new machinery. Under its 
post-war modernisation programme this industry 
spent £6°8 million over the 10 years 1945 to 1954 
on new machines. To judge from the trend of 
deliveries of machines (after subtracting an 
allowance for flax and hemp equipment) it 
would appear that in 1955 this average rate was 
at least sustained. It is probable that this rate 
of investment will continue for some time 
provided the general prosperity of the country 
is maintained. In the last few years the jute 
industry has been gradually putting into effect 
the work-study recommendations which were 
broadly laid down some years ago when the 
industry’s basic wage rates were fixed by work 
study undertaken by consultants. In as much 
as work study, if followed through correctly, 
brings with it an improvement in methods of 
manufacture and a constant check on those 
methods, there is what might be termed a natural 
tendency for a high rate of investment to become 
established in the industry. This investment is 
likely to be aimed at increasing the rate of output 
per operative for a declining labour force rather 
than providing the basis for a large expansion 
in output. The industry is mainly concerned 
with increasing its efficiency to produce a com- 
paratively stable level of output rather than 
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planning a large-scale expansion. Under such 
conditions the rate of investment must slacken 
off in due course but it is not likely to do so to 
any great extent for another year or two. That 
the jute industry takes its modernisation seriously 
is further underlined by the announcement at 
the annual meeting of the British Jute Trade 
Association in Dundee towards the end of the 
year, that there would be a 40 per cent. increase 
in floor space in its administration block and 
new physics laboratories. 


MACHINES FOR SYNTHETIC FIBRES 


There have been a number of developments 
over the last year in the technology of spinning 
and weaving synthetic fibres. A new machine 
has been developed to cut synthetic fibres into 
short staples and twist it into a spun yarn in 
one operation. In November last year British 
Nylon Spinners Limited made arrangements 
with other manufacturers to supply equipment 
for making their new Agila baulked yarn. 
These yarns are becoming increasingly popular 
and are specially treated to combine bulk with 
lightness; this should increase the variety of 
textures available in finished fabrics. A number 
of new products were shown on British stands 
at the International Textile Exhibition at Brussels 
in June, 1955, among which was a new type of 
shuttle-changing loom which is both non-stop 
and fully automatic. This was a direct result 
of research work among Lancashire rayon 
manufacturers. An outstanding exhibit among 
wool textile machinery developments was a 
preparing and spinning machine developed by 
a Yorkshire company which has now been 
adapted on the Continent by worsted manufac- 
turers who have to use dry-combed tops sand 
must have no twist in the sliver before the actual 
spinning operation. It has also been adapted 


for long-staple synthetic fibres. Another inter- 
esting development in textile machinery was the 
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TABLE I.—Unirep Kincpom : Exports oF TexTiLe MACHINERY, BY COUNTRIES 


Quantities (1,000 cwt.) Value (£1,000) 
1953 1954 | 1955 1953 1954 | 1955 
, S : $2 43 42 1,248 1,023 1,053 
barry valaerceeewng : 312 303 307 6,933 6,863 7,296 
Pakistan : 194 314 226 3,310 $,297 4,299 
Hong Kong 19 13 x 476 334 226 
Australia - 55 57 65 1,614 1,823 1,981 
New Zealand 2) 6 1S 262 260 471 
Canada 32 32 19 1,042 1,099 811 
Other Commonwealth countries 27 14 29 596 327 627 
Irish Republic 41 34 30 771 699 613 
Finland ; . 33 6 22 735 251 69 
Sweden ‘ 19 9 17 643 360 472 
Norway ‘ 6 a 5 210 186 173 
Denmark ; il 7 6 360 287 227 
Poland : 10 27 i 266 689 34 
Western Germany . 47 St 55 1,616 1,816 2,130 
Netherlands : 47 54 42 1,180 1,265 1,020 
Belgium 53 3 45 1,365 1,043 1,232 
France ; : ‘ 75 62 64 2,579 2,278 2,118 
Switzerland ; 6 6 6 243 266 267 
Portugal : 33 23 25 764 516 591 
Spain 21 25 10 544 629 370 
Italy 150 81 28 3,386 1,986 1,083 
Austria 8 a) 11 252 331 391 
Greece 10 16 x 242 438 277 
Turkey 44 36 29 697 815 707 
Belgian Congo . 14 3 2 300 103 55 
Egypt 21 38 51 $23 994 1,255 
Iraq 13 3 3 302 93 84 
China 10 1 2 255 63 78 
Japan 23 22 8 569 583 266 
United States of America 43 25 54 1,525 1,017 1,932 
Mexico 33 27 47 809 660 1,053 
Columbia 5 11 14 121 291 2 
Peru 10 12 12 259 354 369 
Chile 6 3 4 166 125 216 
Brazil 118 il 3 2,637 309 860 
Uruguay 2 7 6 87 249 220 
Argentine Republic 3 7 8 75 347 381 
Other foreign countries 78 147 298 1,771 3,385 6,983 
Total 1,683 1,587 1,654 40,733 39,454 43,295 
TABLE IUfl.—Unirep KinGpom : Exports or TextTite MACHINERY, BY MAIN MACHINERY GROUPS 
Quantities (1,000 cwt.) Value (£1,000) 
! | | 
1953 1954 1955 1953 | 1954 1955 
| 
New 
For making synthetic fibres 23 22 21 709 792 747 
For spinning and twisting and all prepara- 
tory processes 932 935 991 20,750 20,934 23,524 
For processing preparatory to weaving but 
subsequent to spinning and twisting 48 65 62 1,319 1,842 1,869 
Looms and other weaving machinery 308 254 254 5,267 4,089 4,584 
Bleaching, dyeing, printing and other 
finishing lil 85 102 2,749 2,153 2,671 
Hosiery and other knitting 46 $2 54 4,610 5,152 5,371 
All other textile machinery 69 59 55 2,014 1,902 1,905 
Accessories separately consigned 
Bobbins s 7 7 315 280 264 
Boxes and Cans 12 10 8 203 154 127 
Card clothing 26 18 20 1,415 975 1,063 
Pirns, cones and tubes 10 7 9 207 161 168 
Reeds and Healds 5 5 207 183 158 
Shuttles 3 5 6 215 242 261 
Second Hand 82 63 60 753 595 583 
Total 1,683 1,587 1,654 40,733 39,454 43,295 


new 168 in. knitting loom made by F.N.F. 
Limited. This compared favourably at Brussels 
with a corresponding German machine and 
appears to have overcome the rigidity and 
vibration problems associated with high-quality 
production with conspicuous success. It was 
recently announced that F.N.F. have concluded 
an agreement with the Kidde Manufacturing 
Company of New Jersey, U.S.A., whereby the 
American concern will make the F.N.F. high- 
speed warp knitting machine in the United 






Plastic Hand Grip Pivot Pointer. 
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States under licence. In return, F.N.F. will be 
able to manufacture under licence the well-known 
Kidde Knitter which it may make or sell in any 
country in full competition with the American 
product except in the United States and Canada. 

In carpet manufacture, Tufting Machinery 
Limited announced last year the introduction 
of a new carpet tufting machine with a high rate 
of output. This has been primarily designed 
for the manufacture of both cut pile and loop 
pile carpets and is claimed to be suitable for any 
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Plan, elevation and general view of a graduated torque spanner, which has been developed for 
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kind of tufting process such a velli 

wick and uncut moquettes. ( —_a 
smaller concern because of nexpensive te 
is a new cloth-inspection mo ne iaiieee = 
by Mercury Limited. It ha xtendible 
and quick action with positiy: Ops and three 
speeds which are easily cha ed. Ip April 
1955, Pasolds Limited claimed o have oa 
the problem of removing tensi. ~~ 


i fi i 
fabrics by means of a new dey? nan 
processed in this way are stated to be ities 
and shrink resisting, giving a considerable 
saving in time, space and manpower with an 
output double that of the conventional dryer 

In conclusion it may be said that the outlook 


for wool textile and hosiery is better than for 
cotton, while jute may enjoy steady if unspec- 
tacular prosperity. As and when the under- 
developed territories raise their standard of 
living, export opportunities for textile-machinery 
makers could well increase if prices and delivery 
are right. _ At home, the outlook for the textile 
industry is very mixed but the recent work 
study undertaken in the wool textile industry 
and the signs of progress towards multiple shif 
working in cotton could well bring important 
orders to machinery makers. It needs only a 
steady improvement, not necessarily a textile 
boom, to bring this about. 
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TORQUE SPANNER 


Tool for Assembling Radio 
Valves 


One method of making the final vacuum seal on 
some special types of radio valve is to clamp a 
ring of gold wire, the ends of which have been 
fused together, between the copper body of the 
valve and a closing member of the same material. 
To make such a seal the faces of the copper must 
be machined so that they are free from defects. 
For this purpose the valve is mounted in a steel 
clamp and baked at 400 to 500 deg. C. so that 
the gold diffuses into the copper, a process which 
is assisted by the pressure exerted by the clamp. 

One type of clamp consists of steel plates, 
which are held together by a number of bolts. 
To ensure even pressure over the whole area 
these bolts have to be tightened the same amount. 
This can be done by an experimental graduated 
torque spanner, which has been designed by the 
research laboratories of the General Electric 
Company, Limited, Kingsway, London, W.C.2. 

The spanner, shown below right, is intended 
for use with sockets to suit standard nuts. 
The square drive end carries the case and 
scale of the instrument, and the handle is a 
tempered silver-steel shaft with a plastic hand 
grip. This shaft carries a pin which engages 
with a pointer pivoted on the case of the spanner, 
the free end of the pointer moving over a scale 
graduated in pounds-feet. When using the 
spanner the torque applied to the nut causes the 
steel shaft to bend and the amount of bending 
varies the reading on the scale. The range 0! 
the spanner is from 0 to 20 pounds-feet. 





assembling special types of radic lves 
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Fig. 1 Tooling for 600 strain-gauge potentiometer units, designed 

for simplicity and standardisation. Designing the tools and pro- 

gramming their manufacture were undertaken as a training project 
by post-graduate students at Cranfield. 


In 1949, when the post-graduate College of 
Aeronautics, Cranfield, inaugurated a Depart- 
ment of Aircraft Economics and Production, 
young professional engineers in the aircraft 
industry generally showed little interest in this 
important aspect of aircraft engineering; oppor- 
tunities and training had directed their talents 
largely towards design, development or research 
activities. It is still true that graduate students 
entering Cranfield straight from the universities 
show preference for the aerodynamics, propul- 
sion, and design departments, but, as a result 
of the intensive and successful efforts of the 
College staff to provide a realistic course for its 
production students, the industry is becoming 
increasingly aware of the value of these trained 
men and is readily absorbing these Cranfield 
graduates into their production departments. 
A number of overseas students and service 
personnel, also, now take their place in the 
production school. 

The two-year course at Cranfield embraces 
three main aspects—administration and business 
methods, production engineering, and work 
study. The latter has already been the subject 
of an article in ENGINEERING (July 30, 1954, 
vol. 178, page 140), and we propose here to 
describe some of the work of the production 
engineering section, which is under the direction 





Fig. 2 Projected factory for turbo-propeller engine production; in the foreground is 
the assembly area, the main sub-assemblies being built up on overhead lines and 
lowered when complete on to the main lines, of which there are nine, at the appropri- 


ate stage. The finished-part stores is at the rear of the assembly area. 


PRODUCTION ENGINEERING 
TRAINING AT CRANFIELD 
PROJECT PLANNING AND RESEARCH FOR INDUSTRY 


of Mr. J. Cherry, A.M.I.Mech.E., A.M.I.Prod.E., 
A.F.R.Ae.S. 

Throughout the two-year course, great empha- 
sis is placed on the economics of production 
engineering, and the necessity for designing the 
most economical tooling to produce the required 
quantity to the desired specification. The 
curriculum includes the study of processes, 
machine tool economics, the machinability and 
formability of the materials likely to be used in 
aircraft manufacture, process planning and 
estimating, machine loading and factory layout, 
jig and tool design, metrology and inspection 
processes. 


HIGH-PRECISION STANDARDS ROOM 


In order to demonstrate good manufacturing 
techniques and to provide students with facilities 
for carrying out their own researches, the 
department has its own machine shop, with a 
selection of the principal standard lathes, milling 
machines, grinders and gear cutters in use in 
industry; a press shop equipped with a rubber 
bolster press converted from an old baling press, 
which has recently been adapted for Redux 
bonding by the addition of a 3 ft. by 18 in. heated 
platen, a fly press, a hand-rolling machine used 
in studies on forming integrally stiffened skins, 
a pneumatic riveter, a 100 ton double-acting 


Fig. 3 The 25 h.p. 

lathe in the foreground 

of the machinability 

laboratory is used for 

cutting research on diffi- 

cult alloys and heavy 
duty work. 


blanking and forming press, and a stretch- 
wrapping machine. 

The standards room, temperature controlled, 
is unusually well equipped. In addition to the 
type of instruments found in a work’s standards 
room, it provides for high-precision metrology, 
with a Kosters interferometer used for cali- 
brating the master slip gauges by which in turn 
the inspection gauges are calibrated. A Johann- 
son Mikrokator high-magnification comparator, 
accurate to within 0-000,005 in., and a Zeiss 
involute form tester for gears, believed to be the 
only one of its kind in the United Kingdom, 
are among the precision instruments available. 

The heat-treatment laboratory actually belongs 
to the Materials and Metallurgy Department of 
the College, but its facilities are available to 
production students both for demonstration 
and research purposes. These facilities include, 
in addition to heat treatment furnaces for light 
alloys, a special furnace for the precision- 
controlled treatment of aircraft steels, a case- 
hardening furnace and cyanide plant, and salt 
baths; and a foundry with both electric-arc 
and high-frequency melting furnaces. 


PRACTICAL TOOLING EXERCISES 

As already noted, realism is the keynote of 
the Cranfield production engineering course, 
and whenever possible students are assigned real 
tasks and are charged with the responsibility 
for their satisfactory completion. An example 
of this is the strain gauge potentiometer unit 
(an assembly of about 30 parts) the tooling for 
which is illustrated in Fig. 1. 600 of these units 
were required for a 600-channel strain-gauge 
recorder to be used by the aircraft design depart- 
ment. A group of students was given the task 
of designing the necessary tools, programming 
the manufacture of the tools, and “ trouble- 
shooting ” in the workshops. 

The tools were to be designed for economical 
production, therefore simplicity and standardisa- 





Fig. 4 Forming a Redux-bonded panel in a 
stretch-wrapping. machine (left) similar in principle 
to the Hufford type. 
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Fig. 5 The upper Redux-bonded panel has been 
successfully stretch-formed to a radius of 6 in. 


tion were the predominant features. The die-set 
in the backgreund of Fig. | is a typical example: 
ten different contact plates are pierced and 
blanked by merely interchanging the blanking 
punch and die. Economy and accuracy of die 
manufacture is attained by making it slightly 
undersize in soft mild steel, and bringing it to 
its final dimensions by pressing the case-hardened 
mild-steel punch through, thus eliminating hand 
finishing. 


FACTORY LAYOUT AND PRODUCTION 
PLANNING 


In their second year, students are engaged in 
two major tasks—the “ project,” in which they 
work as a production team, and the writing of a 
thesis based on a piece of original research. 

The project is designed to give experience in 
the proper treatment of industrial problems for 
their best solution. It provides practical experi- 
ence in the use of all the lecture and educational 
material given in the course. Realism and 
responsibility are fostered by operating the 
project as a series of board meetings in which 
the students are members of the board and are 
responsible for investigating the problems as they 
arise and reporting their results to the full board, 
including staff members. 

The project consists of the formation of a 
company, assessing the necessary capital and 
designing all facilities for the organisation, 
planning of production, production control, 
cost and financial control and administration. 
It integrates all sections of the department and 
unifies the teaching programme. 

Concerning the production engineering aspects 
of the projects, drawings are obtained from the 
aircraft design department, who are themselves 
concerned with a similar type of project from the 
design aspect, but since design precedes produc- 
tion, it is the previous year’s design project that 
the production students handle. 

Working from these drawings, the students 
plan the processes and produce estimates; select 
suitable machines ; compile machine loading 
charts and determine the total number of tools 
required; design the factory layout; and design 
typical jigs and fixtures for selected components. 
At the weekly board meeting of students and 
staff, progress of the work is discussed, each 
student in turn acting as chairman or secretary, 
the latter being responsible for compiling the 
weekly progress report. Each student is assigned 
responsibility for one department of the factory 


Fig. 7 An unsymmetrical panel successfully formed by the machine shown in Fig. 6 


Fig. 6 The stretch- 
wrapping machine adap- 
ted for the production 
of unsymmetrical inte- 
grally-stiffened skins by 
the addition of a hydrau- 
lica"'y-loaded friction 
roller which is traversed 
towards the wide end of 
the panel as the tension 
load is increased, thus 
ensuring uniform elonga- 
tion. 


—process planning, machine selection, and 
laying out. 

The whole factory is laid out in model form 
on the floor, as illustrated in Fig. 2 which shows 
the 1955 project—a turbo-propeller engine 
factory. The different manufacturing depart- 
ments are arranged to give a smooth flow to 
finished-parts stores adjacent to the assembly 
department. 

For the desired production rate, nine assembly 
lines are laid down, sub-assemblies of the high- 
pressure turbine, low-pressure turbine, high- 
pressure compressor, low-pressure compressor 
and reduction gearing being carried out on an 
overhead floor, as seen in the right foreground 
of Fig. 2, and lowered on to the main lines at 
each stage as the engine progresses towards 
completion. The finished parts stores are 
located at the farther end of the assembly bay. 

Since it is clearly not possible to design the 
tools and jigs for every detail of the project, 
typical components are selected and a thorough 
analysis is made of the machining processes, 
sequences, tools, gauges and labour required, 
and a detailed estimate is made of the machining 
times, using the methods learnt in the work 
study department. This analysis is then followed 
by the design of suitable tools and equipment. 


MACHINABILITY INVESTIGATIONS 


As already mentioned, second year students 
are required to produce a thesis on some piece 
of fundamental research. At the beginning of 
the year, the lecturing staff compile a list of 
problems currently confronting the aircraft 
manufacturing industries. From this list each 
student selects a subject for research, which he 
carries through on his own initiative, aided by 
discussions with the staff. Since the amount 
and type of equipment that can be made at 
Cranfield is limited by time and money, usually 
the student confines his efforts to proving the 
principle of his thesis and merely scheming out 
the final apparatus. 

Up to the present these investigations have 
followed two main programmes—the machina- 
bility of aircraft materials, and the forming of 
aircraft components. 
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One of the objectives of the machinability 
research section is to compile data on the more 
difficult aircraft materials and to present this 
information in a convenient form readily applic- 
able to the estimation of production times so 
that standards of performance can be set with 
reasonable accuracy. The work being under- 
taken currently includes the machinability and 
grinding of the materials titanium, Rex 448, the 
Nimonic alloys, and a heat-treated steel (B.S.99) 
with an ultimate strength of 90 tons per square 
inch. It is the intention to build up the research 
section so that ad hoc investigations can be con- 
ducted for the aircraft industry. 

In Fig. 3 can be seen a small part of the 
machinability laboratory; in the foreground is a 
25 h.p. lathe used for cutting research on 
titanium, Nimonic alloys and heavy duty work 
such as negative-rake machining. In order to 
measure the cutting forces and to assess the best 
tool shapes, a three-component tool dynamo- 
meter has been evolved by the Cranfield staff 
which resolves the cutting force into three com- 
ponents; and a two-component drill dynamo- 
meter is used for measuring drill thrust and 
torque. Instruments similar to these Cranfield 
dynamometers have now been adopted by a 
number of the technical colleges and manufac- 
turing research departments. 

During the past year investigations have been 
conducted into lubrication of cutting tools for 
machining Nimonic alloys, titanium and Rex 
448, using Hi-Jet, oil mist and carbon dioxide as 
cutting fluids. The Hi-Jet principle attempts to 
reduce the friction between the cutting face of 
the tool and the work piece by injecting a stream 
of lubricant up the flank of the tool. The dis- 
advantage of the Hi-Jet method is a considerable 
fuming that occurs during cutting, which would 
necessitate the provision of fume extraction 
equipment. In each case, however, beneficial 


. results were obtained in comparison with normal 


lubrication and cooling methods. A detailed 
report on these researches is now being pre- 
pared. 
RESEARCH ON FORMING 

Among the students’ work on forming, which 
was in the first place concerned with research 
into the forming process and the establishment 
of criteria and data for successful forming, are 
investigations on stretch-forming DTD 390 and 
610 alloys; stretch-forming integrally-stiffened 
structures, symmetrical and unsymmetrical, 
and forming after Redux bonding. The work 
on integrally-stiffened structures :ncluded the 
machining of test panels held in a specially- 
developed vacuum chuck, as we’ as stretch- 
forming and roll-forming. The ‘tors aflect- 
ing buckling, springback and me: \anical pro- 
perties were derived and the best » apping and 
setting conditions were determinec. ; 

Fig. 4 shows a Redux-bonded pa | in process 
of forming on a_ stretch-wrap} machine 
similar in principle to the Huffo /pe. on 
machine%was designed and consi ‘ed at ! 
College of Aeronautics from s| s_aireral 
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hydraulic ks and standard structural steel- 
work. ' shows one of these Redux-bonded 
panels fi d to a radius of 6 in. The tests 
were car! out on both Redux and Araldite- 
bonded s\ \-and-stringer panels in 22, 20, 18 
and 16s. g- DTD 610B light alloy. In the 
Redux-bon ied specimens there was no case of a 


bond failure either during or after forming. 
Araldite-bonded panels, however, were found 
to be less suitable for forming after 
bonding. ; , 
Fig. 6 shows the same stretch-forming machine 
adapted to permit unsymmetrical integrally 
stiffened panels to be formed. A pressure roller 
operated by a hydraulic jack and mounted on a 
stirrup arrangement is brought into contact with 
the face of the panel to apply a frictional load. 
This roller is rotated progressively along the 
panel from the small end to the larger end, 
while at the same time the stretching pressure is 
ncreased progressively, thus permitting uniform 


elongation to take place in the panel. A panel 
successfully formed in this manner is illustrated 
in Fig. 7. 

In the current research programme, in addition 
to the work already described, investigations are 
being conducted into spark machining; the 
economics of applying automatic control to 
machine tools for the aircraft industry; vibration 
techniques for improving the mechanical pro- 
perties of Nimonic 75 and HR Crown Max 
castings; the repair of modern military aircraft; 
high temperature properties of spheroidal cast 
iron; and the measurement of large skin panels; 
as well as several subjects connected with other 
sections of the department. It should be under- 
stood that, in parallel with the production 
engineering aspects dealt with in this article 
comparable work is carried out in the work- 
study and business-methods sections of the 
Department of Aircraft Economics and Produc- 
tion. 


GATE-END BOX AND CONTACTOR UNIT 
New Flameproof Mining Equipment 


The gate-end and contactor unit illustrated 
below has recently been added to the range 
of flameproof mining equipment made by A. 
Reyrolle and Company, Limited, Hebburn, Co. 
Durham. The unit, which complies with the 
National Coal Board Specification No. P3/1950, 
is suitable for the direct starting of squirrel-cage 
motors driving coal-cutters, conveyors and 
loaders and has a rating of 80 amperes at three- 
phase voltages up to 650 volts. It has been 
designed to simplify installation and main- 
tenance, and to facilitate extension to similar 
units. 


CONSTRUCTIONAL DETAILS 


As regards construction, the welded-steel 
case has two separate flameproof compartments 
which are placed one above the other. The 
upper compartment accommodates the 300 
ampere busbars and a triple-pole reversing 
isolator which is capable of breaking the normal 
current in emergency. The design allows 
access to this compartment to be obtained 
by removing a light-alloy cover. The lower 
compartment contains a framework, which 
carries the contactor and the control, protection, 
and auxiliary apparatus. This framework and 
the equipment on it can be drawn forward on 
rails for inspection and maintenance. It can 
be completely removed from the case after 
disconnecting the leads from the terminal board 
at the front. The cover of the lower compart- 
ment is also of light alloy. Two alternative 
fixing arrangements are available. That shown 
below uses a number of bolts operated from 





a single spindle by a loose key, but conventional 
multi-bolt fixing can also be employed. 


PROTECTIVE ARRANGEMENTS 


The contactor is held in electrically and is 
generally similar in design to that of an earlier 
unit. Over-current protection is provided by 
two series trip-coils with time-lag dashpots, 
the latter having a double-action characteristic 
to suit the starting conditions of the motor. 
Three multi-range trip-coils are available to 
cater for normal load-currents of 5 to 20 amperes, 
15 to 60 amperes, and 30 to 80 amperes. 

Earth-fault protection is provided by a ring- 
type core-balance transformer and a direct- 
acting relay with contacts in the operating-coil 
circuit of the contactor. The transformer is 
suitable for currents up to the full rating and 
tripping occurs with a primary fault-current of 
0-5 ampere. The relay latches out after opera- 
tion and can be re-set manually by a shrouded 
hexagon-headed screw in the front cover. 
A shrouded push-button is also provided on the 
front cover for checking the operation of the 
earth-fault protection by injection testing. 

The earth-fault protection can also be locked 
out electrically. The lockout circuit, which is 
certified as intrinsically safe, includes the earth 
fault and is energised at 30 volts from the 
voltage transformer. The circuit energises the 
earth-fault relay, which opens the circuit of 
the contactor coil, trips the contactor and 
prevents re-closure until the circuit has been 
de-energised by removal of the fault. The lock- 
out circuit also functions should a fault occur 


An 80 ampere flame- 
proof gate-end box and 
contactor unit which 
has been designed by 
A. Reyrolle and Com- 
pany Limited for con- 
trolling squirrel-cage 
motors driving coal 
cutters and other mining 
machinery. 
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while the contactor is de-energised and thus 
prevents closure on the fault. 


INTRINSICALLY SAFE CIRCUIT 


The new unit is normally remote-controlled, 
pilot-core protection being provided by an 
intrinsically-safe circuit, which inherently ensures 
continuity of the earth circuit. The contactor 
will not close, and if already closed will open, 
in the event of the trailing cable and/or the 
operating pilot-cable developing a short circuit 
between pilot and earth cores or a break in the 
earth or pilot cores. At the same time the 
trailing-cable plugs are electrically interlocked, 
since their withdrawal would be equivalent to 
a break in the pilot and earth-return circuits. 
The intrinsically safe circuit, which is generally 
similar to that designed in conjunction with the 
National Coal Board, is supplied with uni- 
directional rectified alternating current. It 
includes a pilot relay with a closed secondary 
circuit which is designed on the operating magnet 
system. A 15 ohm resistor is inserted in the 
pilot circuit after the contactor has been closed 
by earthing the pilot circuit through the half- 
wave rectifier. The current in the pilot circuit 
is thus limited to a value which will hold the 
relay in position, but which will not allow it to 
pick up should the contactor trip owing to 
failure and subsequent restoration of the supply. 

With this control arrangement, a short-circuit 
in the pilot circuit cuts out the half-wave rectifier 
and energises the pilot relay with alternating 
current. The closed secondary circuit then 
de-magnetises the relay, so that it cannot operate. 
Similarly, the pilot relay, being de-energised, 
does not operate if a break occurs in the pilot 
circuit. Thus, with either type of fault, the 
pilot relay by failing to operate, breaks the 
operating-coil circuit of the contactor, tripping 
the contactor if it is closed, and preventing it 
from operating if it is open. 

A selector switch enables local, remote, or 
sequence control to be used. Standard tri- 
furcating boxes or ‘‘flit’’ plugs for the incoming 
cable can be fitted to the ends of the busbar 
chamber. The outgoing circuit is connected 
to a 100 ampere four-pin British standard plug 
and socket which is mounted on the front of the 
unit, as specified by the National Coal Board. 
Provision is made on the bend of the socket for 
mounting a direct-connected ammeter. A ter- 
minal box for up to four pilot cables can be 
fitted on the right-hand end of the unit. 


x * * 


INVESTIGATION 
OF LOW-FREQUENCY 
PHENOMENA 


Philips Electrical Limited, Century House, 
Shaftesbury-avenue, London, W.C.2, have de- 
signed an osilloscope for investigating low- 
frequency phenomena such as occur in mechani- 
cal engineering when using strain gauges or 
vibration pick-ups. It has a_ sensitivity of 
180 millivolts root-mean-square, but by using a 
built-in coupled amplifier this can be increased 
to 500 millivolts for frequencies between 1 cycle 
and 100 kilocycles. Although the low-frequency 
response is good, pulse voltages are reproduced 
with negligible distortion. 

Identical amplifiers with symmetrical coupling 
are used for both horizontal and vertical deflec- 
tions. In both cases the input impedance is 
2 megohms and about 50 picofarads under 
working conditions. The time base, which is 
either free running or triggered, can be con- 
trolled continuously or in steps from 0-1 to 
15,000 cycles. : 

There are three built-in calibration voltages 
of 0-1, 1-0 and 10 volts. Automatic fly-back 
suppression is included and the trace can be 
amplified five-fold both horizontally and vertic- 
ally. Three different cathode-ray tubes with 
varying persistance are available, each of which 
has a screen diameter of 10 cm. 
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Book Reviews 


WHERE ENGINEERING MEETS 
CHEMISTRY AND PHYSICS 


Chemical Engineering. Vol. If: Unit Operations. 
By J. M. CouLson and J. F. RICHARDSON. 
Pergamon Press, Limited, 4-5 Fitzroy-square, 
London, S.W.\. (60s.) 


During the present century the growing chemical 
industries found a need for men who could 
tackle new problems by a scientific approach 
rather than by the application of ready-made 
rules. These problems varied enormously; some 
seemed more suitable for applied chemists, some 
for applied physicists. The common feature of 
them all was the requirement of originality of 
mind combined with an engineering outlook. 
The amalgamation of these has been the basis 
of chemical engineering as a distinct profession, 
having its own field of service and training 
discipline. 

To justify the dignity of being recognised as a 
distinct profession, any occupation must demon- 
strate that it gives service in some unique field 
of endeavour. That of chemical engineering 
was developed by applying to the chemical process 
industries the cardinal principle of continuous 
steady-state flow. This principle necessitated a 
preoccupation with the rate at which transfer 
takes place, and here transfer is meant in its 
widest sense: the transfer of heat, of matter, 
and momentum. As a consequence, the educa- 
tion of chemical engineers developed not as a 
narrow specialisation but rather as a_broad- 
ening of the ordinary general engineering or 
applied-science courses. 

In the evolution of chemical engineering 
education, besides a necessary preliminary 
study of fluid mechanics, heat transfer and chemi- 
cal combination, it has become customary to 
submit to analysis the procedures found in all 
industries where matter is changed in composi- 
tion or structure. These procedures, such as 
distillation, filtration, size reduction, etc., were 
classified as “ unit operations,” and the study 
of these, and the processes in which they occur, 
has served as means of integrating the basic 
fundamental studies. 

The early text-books on chemical engineering 
emphasised procedural methods, that is, the 
““ know-how” rather than the “ know-why.” 
Of recent years, there has been a steady produc- 
tion of specialised texts relating to some particu- 
lar aspect of what are still referred to as “ unit 
operations,” and these have put more emphasis 
on the analytical side. The growth of university 
schools of chemical engineering since the war is 
producing a tendency to depart from the unit 
operation classification, and to push the study 
even further back to the “ transfer processes ” 
involved. The specialised texts on the whole did 
this, but there was no single text-book of chemical 
engineering which was adequate to serve as a 
university text-book for honours degree students. 

Chemical Engineering, by J. M. Coulson and 
J. F. Richardson, in two volumes, was designed 
primarily to fill this need. The authors have 
long experience in lecturing to chemical engi- 
neering students, and they have both made 
significant contributions to the subject. The first 
volume, published in 1954, was devoted to 
the basic processes of fluid flow, and heat and 
mass transfer. It was almost universally well 
received, although it was criticised in some 
academic circles for a certain lack of rigour 
of theoretical treatment, but the criticism was 
relatively minor and the appearance of Volume II 
was eagerly awaited. 

It is largely concerned with unit operations. 
So far as possible the grouping of these unit 
operations is made so as to facilitate discussion 
from the basis of fundamental principles. The 
first section is based on the flow of fluids pats 
particles, and comprises gas and liquid flow 


through tower packings, filtration and centrifugal 
separation. The next considers systems involv- 
ing relative motion between a fluid and particles, 
and covers sedimentation, fluidisation and con- 
veying, and gas cleaning. The next section is the 
most important and is concerned with the 
applications of mass transfer. Under this head- 
ing come leaching, distillation, absorption of 
gases, and liquid-liquid extraction. There is 
then a section describing evaporation, crystallisa- 
tion, and drying, while the final section is 
concerned with size reduction, classification of 
solids, and mixing. 

The method of presentation of the subject 
matter reflects the authors’ long experience in 
teaching. Students will be grateful for the 
inclusion of all the steps in the mathematical 
derivations, and for the inclusion of numerical 
examples worked out in the text. The authors 
have also adopted the system of having certain 
sections printed in smaller type. These contain 
the more difficult theoretical features, and can 
be omitted at first reading. The emphasis on 
derivation from first principles does not mean 
that descriptive matter is wholly neglected. 
On the contrary there is a great deal of it, 
amply illustrated by line drawings and photo- 
graphs. This feature of the book is certainly not 
less important than the analytical side. Because 
of the breadth of study necessary in chemical 


THE AMERICAN 
PRESTRESSED 


Design of Prestressed Concrete Structures. By 
T. Y. Lin. John Wiley and Sons, Incorporated, 
440 Fourth-avenue, New York 16, N.Y., U.S.A. 
(11.50 dols.); and Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (92s.) 


Although engineers in the United States were 
among the first to realise the value of prestressing 
in structural engineering, as is shown by the 
patents issued at the end of the Nineteenth 
Century and the early years of this century, 
practical application of the methods, except to 
circular tanks and pipes, made little headway 
there until about the year 1950. Two years 
later, however, no less than 100 structures had 
been completed. The initial lack of interest is 
difficult to explain but was probably due to a 
belief that construction in prestressed concrete 
was too costly in labour and of little economic 
value, except where the saving of steel was of 
considerable importance as it was in Europe. 
There is, even to-day, a considerable difference 
between the two continents in regard to the 
relative importance of the costs of labour and 
materials in structural design. The European 
designer has generally been interested in refine- 
ments of design which save materials, while the 
American engineer is more concerned with 
mechanical methods of construction which reduce 
labour costs. It is, of course, problematical 
whether the use of prestressed concrete would 
have become so widespread in the United 
Kingdom so quickly had the shortage of steel 
not made its adoption inevitable in many cases. 
Certainly it was not that American engineers 
were unable to appreciate the technical advan- 
tages to be had, for prestressing of the walls of 
circular tanks had been carried out by means 
of turnbuckles and by mechanical methods of 
wire-winding for very many years, and there 
were also several methods in use for the mass 
production of pressure pipes circumferentially 
Prestressed. 

It is apparent from Professor Lin’s book that 
constructional methods differ but little from 
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engineering, university lectures 
deal almost entirely with analys iu oe 
student to become acquainted ~ the descri 
tive parts of the processes by h ry 
The authors have catered for this irably 
The choice of subject matter, « 


cularly, the relative emphasis plac Pe, con 
be a matter of personal selectio:. Thus, sedi. 
mentation, fluidisation and con ying receive 
detailed treatment, which reflects the interest 


in this subject by one of the authors. On the 
other hand, in the section on dist:!lation, while 
use is made of the enthalpy-composition diagram 
for the solution of the simple separation of a 
binary mixture, this most elegant method is not 
exploited to calculate the effect of such thi 
as side streams, double feeds, open-steam heati 
and for catastrophies such as leaking condensers 
and steam coils. While it is admitted that 
extensions such as these are designed for the 
education rather than the technical training of 
the student, it is worth remembering that the 
whole purpose of education at university level 
is to condition the student so that he may behave 
correctly in new and unexpected surroundings, 

In general, however, the range and adequacy 
of treatment compel admiration. In the re- 
viewer’s opinion, one more section should 
have been added, namely, a discussion on the 
thermodynamic efficiency of the various pro- 
cesses considered. At a time when the supply of 
fuel and power is becoming more and more 
important, many traditional processes are being 
re-evaluated in the light of comparison with a 
thermodynamically-ideal process. The student 
profits a great deal by making such a survey. 
The authors introduced the subject of thermo- 
dynamic irreversibility in the first volume; 
it is a pity they did not develop its application in 
the second. 


APPROACH TO 
CONCRETE 


European practice, but this is not surprising, for 
many of the bridges and buildings have been 
designed to use one or other of the patented 
methods popular in this country. There are, 
however, two systems which up to now are 
peculiar to the U.S. One is the stranded-wire 
cable, generally comprising seven wires and 
available in sizes allowing a working strength of 
from 3,000 Ib. to 200,000 Ib. These cables are 
anchored in a manner similar to that employed 
for the rope suspenders of suspension bridges. 
The other system employs 4 in. diameter wires at 
the ends of which “ rivet heads ” are formed to 
anchor the wires against steel bearing plates. 
A somewhat similar system is now being used in 
Switzerland. : 
Professor Lin also reports that some American 
contractors have experimented successfully in 
the use of lightweight concrete. One of the 
major limitations of the use of pre-cast concrete, 
whether normally reinforced or prestressed, is 
its weight, and in many cases the difficulty of 
handling heavy members precludes their use 
entirely. Concrete weighing about 100 Ib. per 
cubic foot, obtained by using an aggregate _ 
as expanded clay or shale, may well ena 
members of considerably longer spans than 
hitherto to be used. The density of concrete 
and its crushing strength are closely related, a 
lightweight concretes often have a greater shrink- 
age on setting than normal concretes, = 
proportioning of the mixture has to be y 
controlled; nevertheless, the use of such concrete 
is certainly worth consideration in this —, 
What is required, however, before (his can 
done, is a widely available and econo y 
riced lightweight aggregate. i 
‘ A typically American development 
author devotes some pages is the oe 
technique, first used with normal! ret 
concrete and now largely employin: rest ‘ilding 
concrete. In this system the floors: + hes wo 
are cast one on top of another, at» ‘une ©" 
separated by paper or by a emulsio 
sprayed on a hardened slab before t) ucceeding 





areve ge 





ENGI’ ERING April 6, 1956 


slabisca. In this manner there is considerable 
saving in mwork and in the costs of placing 
concrete. ‘he previously erected steel columns 
pass throw 9 steel collars embedded in the slabs, 
and the ss are raised by various mechanical 
methods their correct positions, when the 
collars ar welded to the columns. The floors 
are design. in a manner similar to that employed 
for“ musroom ” floors or flat slabs. As far 
gs is known, this method of construction has 
not been used outside the American continent. 

Methods of design described by Professor Lin 
are similar to those commonly employed in this 
country, and the book can confidently be 
recommended for its clarity of presentation. 
Some designers might prefer to obtain initially 
the sizes of a member from the modulus of 
section determined from the bending moment 
and the allowable stresses, as is done for most 
structural materials, rather than in the way 
given. The calculation of local stresses near 
the anchoring devices at the ends of beams 
is treated rather sketchily, as are also the effects 
of shrinkage and creep of in situ concrete placed 
to act in conjunction with pre-cast members in 
composite construction. But with these excep- 
tions it is difficult to see how the book, addressed 
primarily to students and civil engineers generally 
rather than to specialists, could have been 
improved. Consideration is given to partial 
prestressing and to the use of non-prestressed 
reinforcement; continuous beams are treated 
by the principle of moment-areas and by moment- 
distribution. A brief description of ultimate- 
load design is based on the methods due to 
Whitney, and the selection of suitable load 
factors is discussed. Resistance to fire and 
corrosion, fatigue strength and the effects of 
dynamic loads are dealt with in the last chapter, 
and some useful appendices give data relating 
to several systems of prestressing together with 
the criteria for the design of prestressed-concrete 
highway bridges published by the U.S. Bureau 
of Public Roads. It is an excellent text-book for 
the student and a reference book to be recom- 
mended for the office. 


GOOD PRACTICE FOR 
THE STUDENT 


Worked Examples in Engineering Thermo- 
dynamics. By H. J. SmirH and J. W. Harris. 
Macdonald and Company (Publishers), Limited, 
16 Maddox-street, London, W.1. (35s.) 


The texts of, and solutions to, 321 problems in 
engineering thermodynamics are contained in 
this comprehensive collection. The questions 
have been extracted from a wide range of 
examination papers set by the University of 
London, by the Institution of Mechanical 
Engineers, by various technical education unions 
and from those proposed for Higher National 
Diplomas and Certificates and at the Brighton 
Technical College, where the authors teach. 

_ Though the questions are not dated, they 
include representatives of practically all topics 
in applied heat and thermodynamics about 
which examiners seek to extract information 
from candidates and upon which they form their 
conclusions concerning the capabilities of candi- 
dates. As long as examination syllabuses 
remain unchanged the questions set almost 
Inevitably tend to repeat themselves. 

Careful study of standard text-books is, of 
course, the first essential but this, in itself, is 
not sufficent. Real mastery of any subject, and 
More paiticularly of such a subject as thermo- 
dynamic. can only be acquired by working out 
the pro’ 'ems to be found in past examination 
Papers, od considerable practice is required to 
enable 5 working out to be completed within 
a presc ed time. As the authors rightly point 
cut, * del solutions are only of value after 
the st. oat has obtained his own solution.” 
The s\ tions are therefore placed separate 
from t! —_juestions. 

The _utions are intended to be those which 
an €xa’ er might reasonably expect in the time 
allowe or the questions, though the methods 


used are intentionally not developed to the 
extent of precluding all necessity for mental 
exertion on the part of the student. Theory 
other than that specifically demanded by the 
question is not given and occasional special 
references are included in a few of the solutions. 
The symbols listed at the outset conform, as 
far as possible, with those now accepted as 
standard and most of the calculations have 
been carried out with the slide rule. No mis- 
prints were found in checking the working of 
sample solutions picked at random, but on page 
x, T° F. should read T° R, and on page 27 
Bernoulli is given as Bernouilli. 

When the student, on comparing his solution 
with that of the authors, finds that his definitions 
and descriptions, the layout of his working, the 
illustrative diagrams he has drawn and the final 
result of his calculations approach theirs in 
concision, clarity, completeness and correctness 
he will have good cause to congratulate himself 
upon his progress. 


AN EXTREMELY COMPLEX 
PROBLEM OF FLIGHT 


An Introduction to the Theory of Aeroelasticity. 
By Y. C. Func. John Wiley and Sons, 
Incorporated, 440 Fourth-avenue, New York 16, 
N.Y., U.S.A. (10.50 dols.); and Chapman and 
Hall, Limited, 37 Essex-street, London, W.C.2. 
(84s.) 


Aeroelasticity is a relatively new branch of 
aeronautical science, although aeroelastic phen- 
omena have been significant since the first 
aircraft were flown. Thus, as the author of this 
new treatise observes, ‘‘ The unfortunate failure 
of Professor S. P. Langley’s famous monoplane 
in 1903 shortly before the Wright brothers’ 
successful flight, could probably be attributed to 
wing divergence.” 

Divergence, a torsional instability due to the 
increase of aerodynamic moment with increasing 
twist of a lifting surface, is one of the simpler 
instances of aeroelastic effects and one of the 
first to be understood and anticipated in design. 
On the other hand, flutter, a vibrational 
instability, was so far from being mastered as 
recently as 1938 that, in another accident 
mentioned by the author, a four-engined plane 
crashed, killing all scientists aboard, in a care- 
fully planned flight-flutter test. 

In some branches of applied science, it is the 
rule rather than the exception for practice to be 
led by theory, but in the development of aero- 
elasticity, theory has more often than not been 
led and stimulated by accident. The reason for 
this order of action and consequence is not to 
be found in any deficiency of research effort, 
in quantity or quality, since the study of aero- 
elasticity has attracted the interest and energy 
of many of the outstanding scientists of the 
period. The explanation is that the problem of 
flight is one of extreme complexity: control by 
human touch and perception of a non-rigid 
structure, on the brink of instability, in a medium 
not yet fully explored. This is perhaps why, 
before the publication of this volume, there has 
been no standard work on aeroelasticity com- 
parable with the classic text-books in the related 
fields of elasticity, fluid mechanics and aero- 
dynamics. Such a book was becoming overdue, 
and the editors of the Galcit series of aeronautical 
texts, as well as Dr. Fung, take credit for its 
publication. 

The book opens with a chapter on “ pre- 
liminaries,” a restatement of the bare elements 
of elasticity, aerodynamics, mechanics, and 
analysis, that are necessary for the author’s 
purpose. Unlike some writers who keep strictly 
to the straight and narrow path of analytical 
truth, the author does not disdain to point out 
some of the traps that lie open by the wayside. 
This method of developing a theme, though a 
little unorthodox by rigidly pedantic standards, 
must commend the book to the student who 
wants to read it without a tutor at his elbow. 

Successive chapters cover divergence, aileron 
reversal and related problems, flutter and flutter 
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analysis. Proceeding to transient loads, gusts 
and power spectra, and buffeting, the author 
introduces the necessary mathematical concepts 
now generally known as operational methods, 
including the Dirac unit-impulse function, the 
Duhamel integrals ana the Laplace transforma- 
tion, and he gives a concise introduction to 
probability theory. These excursions into 
mathematics arise, however, rather as aide- 
mémoires than as digressions and do not obscure 
the dominant theme. In the last few chapters, 
which include a useful summary of the algebra 
of functional operators, some special problems 
are discussed in more detail. 

The references, approaching 1,000 in all, are 
arranged under subject sub-headings at the end 
of each chapter and include titles as recent as 
1954. Although some of the references are to 
standard texts on basic science or analysis, the 
great majority are to specialised technical papers 
in the field. Since there is so much relevant 
material that is only included by reference, the 
book is properly called an introduction to the 
theory. In spite of this qualification it is 
comprehensive without being superficial, and it 
is likely to be as welcome and indispensable to 
the practitioner of aircraft design as it will be 
to the student. 


THE FOREMAN’S WORRIES 


How Foremen Can Control Costs. By Pur 
CARROLL. McGraw-Hill Book Company, 
Incorporated, 330 West 42nd-street, New York 
36, N.Y., U.S.A. (4 dols.); and McGraw-Hill 
Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4. (30s.) 


For all the growth of staff and specialist jobs, 
the foreman, by whatever name he is known, 
remains in most industries the final link in the 
management chain on whom the tempo and 
quality of work depend. 

It has been increasingly recognised in recent 
years that the training and status of the average 
foreman are to-day below what the job requires. 
Courses of various types are therefore being given 
for him both within firms and in technical and 
adult colleges. The movement has gone even 
further in the United States and a large number 
of books and magazines are published to help 
foremen improve their knowledge. 

This book is mainly a series of articles 
published in one of these magazines, Supervision, 
and written in the typical American matey- 
humorous style which is supposed to make 
difficult stuff palatable to those who have done 
little reading since they left school. Never- 
theless it does set out, not unsuccessfully, to 
show in simple terms what are the items which 
comprise the costs of production, why they are 
important and what can be done to reduce them. 
The chapters cover in their breezy way descrip- 
tions of the functions of cost accountants, time 
and motion study men and progress chasers 
and attempt to make the reader feel some 
understanding, and even sympathy, for their 
apparently interfering and unproductive func- 
tions. The essence of these chapters is the help 
which the staff members can give to foremen 
who discuss their problems with them. Other 
chapters deal with reduction of idle time and of 
scrap, the problem of “rush” jobs, and 
“specials,” the nature of overhead costs, 
suggestions from employees, methods of dealing 
with grumbles, and machine maintenance. 

Perhaps the most surprising thing to a reader 
in this country is to find that the problems 
discussed are mainly those that would arise, not 
in the mass production shop thought to be 
typical of American industry, but in the jobbing 
shop in which each job is dictated by the whims 
of the customer as interpreted by the salesman, 
and in which the foreman has a wide general 
responsibility. 

If this little book were a quarter of its price 
and were translated into a colloquial style more 
suited to this country, it would make a useful 
addition to the handbooks on the shelf in any 
foreman’s office. 
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NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


Preventive Maintenance of Electrical Equipment. 
By CuHartes I. Husert. McGraw-Hill Book 
Company, Incorporated, 330 West 42nd-street, 
New York 36, N.Y., U.S.A. (4 dols.); and McGraw- 
Hill Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4. (30s.) 


The purpose of this book is to describe up-to-date 
methods for the preventive maintenance of electrical 
apparatus, to provide logical methods by which the 
more common troubles may be identified and localised, 
and to recommend emergency repairs which will keep 
the equipment in operation. It is divided into three 
sections the first of which details the preventive 
maintenance methods suitable for motors, generators, 
transformers, switchgear and electronic apparatus. 
The second deals with the methods more fully with 
particular emphasis on emergency repairs, and the 
third shows how maintenance methods can be 
improved by the use of the correct operation 
techniques. 


Diecasting Die Design. By H. K. Barton and L. C. 
Barton. The Machinery Publishing Company, 
Limited, National House, West-street, Brighton, \. 
(17s. 6d.) 


This volume of 158 pages has recently been added to 
Machinery’s “Standard Reference Series.” It is 
intended for practising diecasters and also for buyers 
and designers of die castings, and deals with the 
operational aspects of die design for diecasting. The 
various chapters deal with such matters as runners 
and gates, ejector mechanisms, fixed cores and die 
inserts, retractable cores, the location of casting 
inserts in the die, insert pre-loading devices, magazine 
feeds and the use of loose die inserts. Other sections 
discuss thermal balance in the die, operational factors 
affecting cavity disposition, and the design of dies 
for ease of maintenance and finishing, and for dimen- 
sional accuracy. Numerous clear line drawings are 
included. 


Function and Training of the Chemical Engineer. 
Project No. 297. Organisation for European 
Economic Co-operation, 2 Rue André-Pascal, Paris 
16, France. (430 francs.); and H.M. Stationery 
Office, Kingsway, London, W.C.2. (8s. 6d.) 


This is a report of an international conference held 
in London from March 21 to 23, 1955. The 
conference comprised six sessions under the following 
headings: ** The part played by the chemical engineer 
in bridging the gap between research and plant 
construction’; “The chemical engineer in plant 
operation and management’; “* Model courses of 
study for a primary degree in chemical engineering *’; 
“Other educational schemes in chemical engi- 
neering”; ‘ The practical training of the chemical 
engineer before and after entry into industry’; and 
“Chemical engineering research: its future needs 
and scope.” The report includes the opening address 
to the conference by the Marquess of Salisbury, and 
a summing-up by the chairman, Sir Harold Hartley. 


Column Tests on some Proposed Aluminium Standard 
Structural Sections. By R. E. SmirH. Research 
Report No. 28. The Aluminium Development 
Association, 33 Grosvenor-street, London, W.1. 
(7s. 6d.) 

The only standard aluminium structural sections 
available in Great Britain are those specified in 
B.S. 1161: 1951, Aluminium and Aluminium Alloy 
Sections. In 1952, the Aluminium Development 
Association began an investigation of some new 
standard sections which would make more effective 
use of the advantages of the extrusion process. All 
the proposed sections incorporated root fillets and 
edge beads to provide resistance to elastic instability, 
and as no theoretical work was readily available for 
these types of section it was considered advisable 
to check the load-carrying capacity by test. The 
present report describes the tests as applied to the 
following sections: light and medium equal-bulb 
angles; unequal-bulb angles; light and medium 
lipped channels; lipped H-sections. The results are 
discussed and conclusions drawn concerning the data 
now recommended for use as a basis of design. 


Buyer’s Guide to European Machinery: Classified 
List of Engineering Trade Associations in Western 
Europe. Organisation for European Economic 
Co-operation, 2 Rue André-Pascal, Paris 16, 
France. (180 francs); and H.M. Stationery Office, 
Kingsway, London, W.C.2. (3s. 6d.) 

Until 1952, the O.E.E.C. issued a booklet at regular 

intervals giving information on export availabilities 

and delivery periods for all types of machinery and 
equipment. This publication was then suspended 


in view of the changed situation with regard to 
engineering industries, and the O.E.E.C. decided to 
issue a list of the associations of manufacturers of 
engineering equipment in Member countries, based 
on information supplied by the governments con- 
cerned. These voluntary trade associations do not 
necessarily include all the manufacturers of a par- 
ticular type of equipment; they do not act as com- 
mercial agents, but are able to provide buyers with 
impartial information as to delivery possibilities for 
those categories of equipment which fall within their 
province. Section I consists of tables giving, opposite 
each category of equipment, the reference numbers 
of the appropriate associations in the various 
countries, as listed in the second part. Section II 
shows the associations classified according to 
countries, each with its address, reference number 
and an indication of the equipment it covers. 


Handbook of the Collection Illustrating Time Measure- 
ment. Part If: Descriptive Catalogue. By A. B. 
Warp. Third edition. Science Museum, South 
Kensington, London, S.W.7, and H.M. Stationery 
Office, Kingsway, London, W.C.2. (6s.) 

This is the third edition of the Catalogue and brings 

the record of the exhibits up to date. More than 

460 items are listed as well as some that are not 

normally on show. The types range from an early 

Egyptian shadow clock to the most modern examples 

of time recorders driven by electricity. 


Switching Relay Design. By R. L. Peek, Jr., and 
H. N. WaGar. D. Van Nostrand Company, 
Incorporated, 250 Fourth-avenue, New York 3, 
N.Y., U.S.A. (9.50 dols); and Macmillan and 
Company, Limited, St. Martin’s-street, London, 
W.C.2. (70s.) 

Switching relays are used in a wide variety of compu- 

ting devices, automatic control apparatus and 

telegraph and telephone systems. To facilitate 
their development Bell Telephone Laboratories have 

carried out training courses in their design for a 

number of years and the present book has been 

prepared from the texts prepared for these courses. 

It deals with fundamental mechanical and electro- 

magnetic requirements and with the magnetic details 

that affect the design. 


Automobile Electrical Equipment. By A. P. YOUNG 
and L. GrirriruHs. Fifth edition. Published for 
‘** Automobile Engineer” by Iliffe and Sons, 
Limited, Dorset House, Stamford-street, London, 
S.E.i. Ga.) 
This is the fifth edition of a book which was first 
published in 1933. It covers the fundamental 
principles underlying the design of each piece of 
equipment, followed by practical details illustrated 
by diagrams and photographs. The present edition 
has been revised to include details of flashing-light 
direction indicators, electrical control for overdrive 
systems, electrically operated door gear, lighting 
systems for motor cycles and other recent develop- 
ments. 


Machine Translation of Languages. Fourteen Essays. 
Edited by Wittiam N. Locke and A. DoNaLp 
BootH. Published jointly by the Technology 
Press of the Massachusetts Institute of Technology 
and John Wiley and Sons, Incorporated, 440 Fourth- 
avenue, New York 16, N.Y., U.S.A. (6 dols.); and 
Chapman and Hall, Limited, 37  Essex-street, 
London, W.C.2. (48s.) (Reviewed on page 136, 
in the issue of February 10.) 


Chemical Eng Vol. If: Unit Operations. 
By J. M. CouLson and J. F. RICHARDSON. Per- 
gamon Press, Limited, 4-5 Fitzroy-square, London, 
S.W.1. (60s.) (Reviewed on page 180.) 


Design of Prestressed Concrete Structures. By T. Y. 
Lin. John Wiley and Sons, Incorporated, 440 
Fourth-avenue, New York 16, N.Y., U.S.A. (11.50 
dols.); and Chapman and Hall, Limited, 37 Essex- 
street, London, W.C.2. (92s.) (Reviewed on 
page 180.) 


Worked Examples in Engineering Thermodynamics. 
By H. J. SmitH and J. W. Harris. Macdonald a 
Company (Publishers), Limited, 16 Maddox-street, 
London, W.\. (35s.) (Reviewed on page 181.) 


How Foremen Can Control Costs. By PHiL CARROLL. 
McGraw-Hill Book Company, Incorporated, 330 
West 42nd-street, New York 36, N.Y., U.S.A. 
(4 dols.); and McGraw-Hill Publishing Company, 
Limited, 95 Farringdon-street, London, E.C.A. 
(30s.). (Reviewed on page 181.) 


An Introduction to the Theory of Aeroelasticity. 
By Y.C. FUNG. John Wiley and Sons, Incorporated, 
440 Fourth-avenue, New York 16, N.Y., U.S.A. 
(10.50 dols.); and Chapman and Hall, Limited, 


37 Essex-street, London, W.C.2. (84s.) (Reviewed * 


on page 181.) 
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TRADE PUBLIC. ons 
Copies of any of the following tr: bli 
obtainable from the addr j cations are 
is sometimes restricted. 2 eta ch distribution 
Castings for Dies, Plungers N 
Ltp., Tinsley, Sheffield, ey Pe Darwin 


method of producing castings i 
technique employing a high de — 
material which will resist the ati... k of steels 
other special alloys of high met: 9 point “9 
used for the production of dies anc moulds for “ 
die-casting of non-ferrous metals, for seg 
for plastics and glass, and for the making of 
ings for other industries. Illustrated teen” 

Road-Building Equipment. BLAw-K Nox Company 
Export Department, 405 Lexington-avenue, New 
York 17, N.Y., USA. “ Complete-package ” of 
heavy road-building equipment, including batchi 
plant, sub-grader, paver, formwork, he sara 
and finishers. New machines are the Road Wi 
the Trench Roller, and the Base Paver. Illustrated 
catalogue, No. 2502; editions available in English, 
French, Spanish and Portuguese. 

Expanded Metal. EXPANDED METAL 
Burwood House, Caxton-street, Wee 
London, S.W.1. Flattened “ Expamet” and 
safe-mesh ‘* Expamet.” Applications include 
ceiling panels, balustrades and machinery 
as —- domestic uses. Tables of oe 
and wire gauges, properties and other 
Booklet entitled “ Expanded Metal in pa a 

Flexible Rubber Latex Moulds for Casting. Tu: 
BriTisH RUBBER DEVELOPMENT BOARD, Market 
Buildings, Mark-lane, London, E.C.3. Concise 
instructions for three methods of preparing 
flexible moulds of rubber latex for casting, from a 
plaster master, replicas in such materials as cold- 
setting resins, alabaster and plaster of Paris. 
Illustrated “‘Broadsheet No. 5.” 

Technical Bulletins. Vacuum OiL Co. Ltp., Caxton 
House, Westminster, London, S.W.1. Technical 
Bulletins on waxes, oils and greases. No, | 
s/v Ceremuls (wax emulsions); No. 2, Petrolat 
(jellies); No. 3, Ball and roller bearing lubrication; 
No. 4, Enclosed gear lubrication; No. 5, Machine 
shop oils; No. 6, Open gear lubrication. 

Aluminium Casting Alloys. ALAR Ltp., 3 Albemarle- 
street, London, W.1. Aluminium casting alloys 
for general engineering purposes, their related 
specifications and trade names, minimum mechani- 
cal properties, chemical composition, physical and 
general properties and casting characteristics. 
Revised edition of wall data sheet. : 

Mobil Industrial Review. Mosi. Om Co., Lr. 
Caxton House, Westminster, London, §$.W.1. 
The first number of a quarterly review to be 
published in this country and abroad. In this 
issue there are articles on Dr. Diesel, and the 
engine that bears his name, its principle, advan- 
tages, manufacture and lubrication. 

Mobile Cranes. STEELS ENGINEERING PRODUCTS, 
Ltp., Crown Works, Sunderland. Coles cranes 
for road or rail. Petrol or Diesel-electric drive 
with capacities ranging from 3 to 20 tons. Also 
grabs and dogs to suit. Particular reference to 
the needs of the iron and steel industry. Illustrated 
catalogue. 

Production Facilities. S. E. OpPERMAN, Ltp., Boreham 
Wood, Hertfordshire. Specialist manufacture of 
engineering equipment. A list of the plant at 
present available is given in an illustrated brochure, 
with some examples of the very wide range of 
products made by the firm 

Signal Lamp Fitting. Lonpex, Ltp., Anerley Works, 
207 Anerley-road, London, S.E.20. Signal lamp 
fitting with single hole fixing. Lens domed for 
all-round vision; available in several colours. 
Seven-watt size lamp. Illustrated list No. 142/A. 

Fused Connector-box. M. K. Exectric Lrp., Wake- 
field-street, Edmonton, London, N.18. Fused 
connector-box, with earthing facilities, for plaster- 
depth mounting. Suitable for clocks, etc.; 
rating 1 amp. Leaflet. 

Road Shelters. GeorGe Pike Lrp., Alma-street, 
Birmingham, 6. Portable road shelters; steel 
tubing frame with covers of green proofed jute 
or flax, or proofed cotton duck. Dimensions 
prices. Leaflet. 

Spheroidal-Graphite Iron Castings. 
WuiTworRTH (METAL INDUsTRIES) LTD., Close 
Works, Gateshead-upon-Tyne, 8. | »perties, char- 
acteristics and typical applications ©! spheroidal- 
graphite iron castings. Illustrated ‘aflet. 


, 


’ 


Waste-Water Meter. Grorce | 1, LIMITED, 
Luton. Description of gate-tyy —, 
meter, with some notes on waste « -cli0n. 


trated pamphlet No. 968/1155. 
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LUBRICATING 


WIRE ROPES 


OIL DELIVERED UNDER PRESSURE BY 
SELF-CONTAINED UNIT 


A machine ‘or cleaning and lubricating wire 
ropes has ;ccently been designed and patented 
by Cable | ibricators Limited, 93 Hope-street, 
Glasgow, (2. Known as the “ Universal Auto 
Cable Lubricator,” it is independent of external 
services and effects positive cleaning and thorough 
inter-strand lubrication from surface to core. 
it consists of a split casing and rotor so that it 
may easily be mounted round a wire rope, and 
is illustrated in the drawing below. Integral 
with the manganese-bronze main rotor, in which 
are incorporated special pre-formed hydraulic 
seals, is a positive displacement pump rotor. 
This in combination with the pump volute 
in the spheroidal-graphite cast-iron casing 
delivers a volume of lubricating oil under suffi- 
cient pressure for it to penetrate through the 
interstices between the wires to the core of the 
rope. Fitted to the machine is a hydraulic 
pressure gauge and re-set counter, which record 
lubricating-oil pressure and length of wire rope 
treated. 

The drive consists of a rope-motor of novel 
design which is directly coupled to the inlet of 
the main rotor. This mechanism comprises 
spring-loaded radial mounted driving members, 
which are actuated by their bearing surfaces 
being in contact with the helical strand formation 
of the wire rope. The passage of the wire rope 
through this floating mechanism produces 
automatic rotation of the rope-motor which 
drives the lubricator rotor at the specified speeds, 
thereby delivering under pressure the requisite 
volume of oil to the rope. Mounted on the inlet 
side of the rope-motor are radial cleaning fingers 
which are secured to the floating driving members, 

Oil Inlet from 
Service Tank 
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and effectively clean the wire rope prior to its 
entry into the motor and pressurised oil chamber 
of the lubricator. 


FOR ROPES OF CHANGING DIAMETER 


Owing to the spring-loaded devices, the 
driving members and cleaning fingers are 
capable of outward radial travel, thereby per- 
mitting automatic flotation to take place in the 
event of variation from the normal wire-rope 
diameter. Similarly, the pressurised oil chamber 
hydraulic seals embodied in the main rotor are 
so designed and resiliently mounted that they are 
also capable of automatic radial float, and will 
function effectively notwithstanding the varia- 
tions from the nominal diameter of the wire rope 
being treated. The presence of broken wires 
in a rope will not affect the efficiency of the 
equipment, owing to the floating properties of 
all vital component parts in direct contact with 
the rope. 

Since the equipment is of split-casing design, 
an automatic rotor-casing locking mechanism is 
incorporated, which accurately locates each half 
of the rotor in the corresponding half of the 
casing when the machine is in the open position 
prior to inserting the wire rope. Immediately 
the machine is fitted and closed round the rope, 
and the main hinge bolt swung into position, 
the mechanism automatically disengages from 
the rotor halves. 

In order to fit the machine to a wire rope 
of round-strand or flattened-strand construction, 
it is only necessary to fit the appropriate size of 
hydraulic-seal assembly unit into the main rotor 
and pre-set the driving members of the rope- 
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motor by means of a simple gauge to correspond 
to the wire-rope root diameter; the driving 
member stops are then locked in position so 
preventing further inward travel and eliminating 
the possibility of excessive pressure being 
applied to the surface wires and strands of the 
wire rope. 

The equipment is made in four sizes: model 
No. | ranges in rope capacity from ¥% in. to # in. 
diameter inclusive; No. 2 from } in. to 1} in.; 
No. 3 from 14 in. to 1% in.; and No. 4 from 
1j in. to 2} in. 

For general haulage and winding applications 
it is recommended that the equipment be located 
in a frictionless self-aligning mounting frame 
in order to maintain automatically accurate 
co-axial alignment of the machine with the 
moving wire rope. A _ lubricating-oil service 
tank of either five or ten gallons capacity mounted 
on an adjustable stand is provided to serve the 
equipment in horizontal, vertical and inclined 
operating positions. 

It should be noted that internal corrosion 
ultimately produces corrosion fatigue, and this is 
believed to constitute 70 per cent. of all wire-rope 
failures. This hazard can be largely reduced 
by use of the lubricator; not only does it extend 
the life of wire ropes but it maintains them in 
flexible condition. The makers claim in addi- 
tion that consumption of wire-rope lubricant is 
extremely economical. 
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STUD WELDING IN CONFINED 
SPACES 


An attachment for the Nelson stud welding 
tool has been developed by Crompton Parkinson, 
Limited, Crompton House, Aldwych, London, 
W.C.2, which enables studs to be welded at 
right-angles to the tool. It therefore facilitates 
the equipment’s use in confined spaces. 

The attachment takes the place ‘of the tool’s 
standard chuck and leg assemblies, and is 
designed for easy fitting by the three screws 
which are normally used to hold the adjustable 
leg bracket in position. The attachment can be 
fitted to the tool at any angle relative to the tool 
hand grip, thereby further facilitating the 
equipment’s use. Apart from this, operation 
of the tool is exactly the same as with the 
standard arrangement. A patented fluxed stud 
is inserted in the chuck; a porcelain ferrule— 
the purpose of which is to prevent oxidation 
of the weld metal—is held round the end of the 
stud; and then with the now loaded tool 
pressed sideways against the workpiece, the 
trigger button is depressed and the weld auto- 
matically completed. 
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WIRE-ROPE TERMINAL 


A terminal for wire ropes has been produced by 
the Tulloch Construction Company, Limited, 
70 Brighton-road, Sutton, Surrey, which consists 
of three parts and can be attached in a few 
moments. The three parts are the terminal 
itself, which has a hollow screwed body, a taper 
plug which fits inside the body and spreads the 
strands of the rope, and a sleeve which threads 
on the rope and is screwed into the body to 
clamp the strands. The resulting termination 
is said to exceed the strength of the rope used. 


x * * 


GRAPHITE LUBRICATION 


A graphite-based lubricant is now being mar- 
keted by Jenograph Limited, a recently-formed 
firm of the Jenolite group, 13-17 Rathbone-street, 
London, W.1. This lubricant, which is known 
by the same name as the company, contains pure 
natural graphite, the average particle size of 
which is 0:4 micron, and the maximum less than 
1 micron. The small particle size allows the 
lubricant to enter the hollows of even a very 
smooth surface and provide a bearing face. It 
also prevents sludging. Jenograph can be used 
alone or mixed with other oils and greases. 
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The volume of ventilation air passing through the 
diffuser can be controlled by a series of sliding 
sleeves operated by the central knob. 


VENTILATION AIR 
DIFFUSER 


Disc Unit with Volume Control 


An improved model of their air diffuser, the 
Stylovent, has been introduced by Richard 
Crittall and Company, Limited, 151 Great 
Portland-street, London, W.1. It retains the 
performance of the original model, but has been 
changed in appearance and incorporates a 
volume control system. Several sizes are avail- 
able and all of them can be supplied for exposed 
or flush mounting. Their object is to disperse 
large volumes of air evenly throughout a room. 
They can be also used as extractors. 

As will be seen from the accompanying illus- 
tration, the diffuser embodies in its design a 
throat piece to which is attached a number of 
annular plates of decreasing diameter. A coned 
skirt is affixed to the outer perimeter of each 
plate, and the plates are spaced to provide the 
desired air distribution. The volume control 
mechanism consists of a number of sleeves also 
of diminishing diameter, corresponding with the 
throat piece and the annular plates, and 
interconnected by a bearer bar that can be 
raised or lowered by means of a threaded spindle 
actuated by a knob at the bottom of the unit. 

The sleeves thus form splitter vanes sliding 
inside the throat piece. On actuation of the 
operating knob, the sleeves, or splitter vanes, 
are moved to open or close the apertures between 
the annular plates, so effecting the desired 
volume control. To provide cut-off and ensure 
smooth operation of the volumetric control, 
cushioning felt is fitted to the sliding surface of the 
main sleeve. The entire assembly, including the 
operating gear, can be removed as one unit. 
This feature facilitates fitting of the assembly to 
ducting concealed in false ceilings, etc. It also 
provides easy accessibility for cleaning. 


x k * 


THE SCOPE OF WORK STUDY 
British Productivity Council Films 


Three work-study films in the series * Better Ways ” 
have recently been released by the British Productivity 
Council, 21 Tothill-street, London, S.W.1. The 
first, entitled “ Introducting Work Study,” shows 
how work study fits into the national economy and 
stresses its application not only to manufacturing 
industry but also to transport, distribution, agriculture 
and wherever work is done. The second film, 
** The Whole Works,” depicts work study not merely 
as a technique but as a complete approach to 
increased efficiency and demonstrates how the 
performance of a factory making a wide range of 
products in small batches of various sizes was 
improved. ‘All Over the Shop” indicates the ways 
in which work study can yield other benefits than 
greater Output. It reveals how a chronic shortage 
of skilled men was relieved in an electronics firm 
and how processes were improved in a pharmaceutical 
works and a hosiery factory. The films, which have 
been made by the B.P.C. with the co-operation of the 
European Productivity Agency and will be distributed 
throughout Europe, are designed not to teach work 
study but to arouse interest in the subject. Inquiries 
should be made to the Council’s Visual Aids Officer. 
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Experimental 5 in. face mill for titanium. 
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FACE-MILLING OF TITANIUM 
TWO COMPANIES ATTACK MACHINING PROBLEM 


The introduction of titanium and its alloys has 
presented many machining problems, and much 
still remains to be discovered about the subject 
in general. One problem, that of face-milling 
of titanium, has been investigated jointly by 
William Jessop and Sons, Limited, Sheffield, 
and Short Brothers and Harland, Limited, 
Belfast. As a result, face-milling cutter designs 
and techniques have been developed which 
have proved very encouraging. 

The experimental work was done on work- 
pieces of titanium 150A, which had been hot 
rolled by William Jessop and Sons. This 
material work-hardens during manipulation. 
Hardness of the material after machining varied 
between 356 and 400 V.P.N. The cutter used 
was a modification of a 5 in. diameter face 
mill of Jessop design, having inserted blades of 
Cutanit carbide. Mechanical clamps were 
used to hold the blades in place, and the mounting 
and clamping were such that various combinations 
of cutting angle could easily be ground on the 
ends of the blades. A tough grade of Cutanit 
carbide was chosen, for mechanical strength at 
the cutting point, and the blades contained no 
titanium carbide. The latter is undesirable 
when machining titanium, as it appears that 
chips from the workpiece have a_ chemical 
affinity for carbides containing mixed crystals 
of tungsten and titanium carbide, and wear 
and chemical attrition on the rake face are heavy. 

In the design of the cutter, illustrated above, a 
radial rake of 20 deg. was adopted, and the original 
axial rake of zero was modified to 12 deg. positive 
at the time of the initial tests. For the second 
set of tests it was increased to 20 deg. The 
approach angle was maintained at 40 to 50 deg. 
throughout the trials, as the sole application 
was face-milling. Further investigations being 
planned may involve approach angles which will 
make the cutter suitable for working close to a 
shoulder. In order to obtain a good finish a 
land between 0-06 in. and 0-03 in. wide was 
ground on the bottom of the tooth form, care 
being taken to maintain the land at 90 deg. to 
the axis of the cutter. A dish angle of 7 deg. 
provided support and backing for this land. 
Primary clearance was 0-03 in. at 4 deg. Second- 
ary clearance was 7 deg. to 12 deg. 

The slender sections used in aircraft work 
will deflect under the load imposed by heavy 
cuts, and local distortions may occur as a 
result of the poor thermal conductivity of 
titanium 150A. The cutter was therefore made 


with a large number of teeth, to maintain light 
tooth loads, and to minimise shock loading and 
spindle oscillation as the teeth entered and left 
the workpiece. It was found advantageous to 
use machine tools with infinitely-variable table 
feeds, as the tooth loads could be reduced as the 
cutter entered and left the workpiece. For the 
best results the machine must be heavy and rigid. 

During its first run on a Kendall and Gent 
vertical milling machine the cutter removed 
15 cub. in. of material from a number of small 
titanium components, the speed being 125 ft. 
per minute, with a depth of cut of between 
0-125 in. and 0-175 in. Feed was 0-002 in. 
to 0-003 in. per tooth or 2-5 in per minute. 
The cutter was deliberately tested until the 
cutting edges had been destroyed. Risk of 
fire is considerable when taking finishing cuts 
on this material, and increases as the cutting 
edge deteriorates. No fire occurred, however, 
in this case, sparking was not excessive, and 
heating of tool and workpiece appeared to be 
small. 

The cutter was then modified, and machining 
to a tolerance of 0-002 in. was carried out with 
ease. Surface finishes were 25 to 30 micto- 
inches in this and succeeding tests. Various 
combinations of speed, feed and depth of cut 
were tried. Typical performance figures were; 
250 ft. per minute at a feed of 10 in. per minute 
(0-005 in. per tooth). Depth of cut was 
0-025 in. to 0-05 in. The cutter removed 
20 cub. in. of metal, and the wear land, which 
was remarkably uniform on all the blades, was 
about 0-015 in. At this stage the cutter was 
re-serviced while waiting for further supplies 
of material, and in preparation for more exper!- 
ments. In the normal course of events it 
appears probable that a total of about 40 cub. in. 
of metal could have been removed before the 
cutter needed re-servicing. } 

Heavier cuts were taken, but there was insuffi- 
cient material to enable the life o/ the cutter 0 
be ascertained. Typical roughing conditions 
were speed 125 ft. per minute, at 0-15 ~ 
depth of cut and 74 in. per minute feed (0-003 
in. per tooth). Surface finish wa: . the region 
of 80 to 120 micro-inches. foo, 

The information on which 5 article i 
based was prepared by Mr. Line, carb 
development engineer of Willia 
Sons, Limited, and Mr. F. Menelau 
ment engineer of Short Brother: 
Limited. 
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Fig. 1 One of the 230 ft. kilns at Whitehaven in which sulphur dioxide and cement clinker are produced. 
Operating temperatures may be as high as 1,600 deg. C. 


SULPHURIC ACID AND CEMENT 


PRODUCTION 
A DUAL-PURPOSE FACTORY IN CUMBERLAND 


During the last 20 years the world’s consumption 
of sulphuric acid has been rapidly increasing, 
the principal raw material used in its manu- 
facture in Great Britain originally being elemental 
sulphur which was imported from the United 
States. By 1951, however, domestic require- 
ments were absorbing 88 per cent. of the total 
sulphur production of that country. Imports 
to the United Kingdom were reduced by 
one-third so that rationing had to be applied, 
priority of supply being given to essential trades. 
The possibility of using the anhydrite occurring 
in large quantities in various parts of the north 
of England was considered, and _ borings 
at Whitehaven, made by Marchon Products, 
Limited, confirmed the existence of large seams 
of this mineral under their chemical factory. 
It was consequently decided to form a sub- 
sidiary company—Solway Chemicals, Limited— 
to manufacture sulphuric acid and also cement 
which is a co-product of the anhydrite process, 
the output of the former being about 90,000 
tons per annum, of which about half was to 
be used in the Marchon works. 

_ This plant, which has now been in operation 
for Over six months, obtains its anhydrite from 
a mine some 300 ft. below ground, access to 
which is obtained through two parallel drifts, 
each 1,000 yards long, and driven to a falling 
slope of | in 7. After the rock has been 
blasted the resulting loose material is loaded 


by electric shovels on to Diesel engine-driven 
dumpers and tipped into a hopper. It is taken 
thence conveyor belts to screening and 
crushing \ \ant on the surface, where it is weighed, 
screene’ nd crushed to a final size of about 
sin. Li vas estimated that the production of 
anhydrit at Solway would be about 175,000 
tons per. num, but this figure has actually been 
double< 
RUSHERS AND KILNS 

The hed anhydrite is mixed with shale 
and co ind is fed to a ball mill where it is 
grounc fine powder and pumped to raw 
rene s This part of the plant, with the raw 


n the background, is illustrated in 
is then analysed and, if necessary, 
ensure that it contains the correct 


Fig, 2 
blende 


percentage of constituents for efficient firing. 
Finally, it is passed to two rotary kilns, each 
of which is 230 ft. long and 11 ft. 2 in. in diameter 
and lined to withstand temperatures of up to 
1,600 deg. C. One of these kilns, which are 
supplied by Edgar Allen and Company, Limited, 
Sheffield, is shown in Fig. 1. Normally, the gas 
leaving the cold end of each kiln contains about 
9 per cent. of sulphur dioxide, while about 140 
tons of cement clinker per day is discharged at 
the other end. 

On leaving the kiln the gases are drawn through 
a standard purifying and cooling system by 
turbo-blowers and are then successively filtered, 
cooled and dried prior to being passed over a 
catalyst with an excess of air so that sulphur 
trioxide is formed. This sulphur trioxide is 
next absorbed into circulating sulphuric acid, 
which is kept at constant strength by the con- 
trolied addition of water. The plant is also 
equipped for the production of oleum. The 
stripped gas is discharged into the atmosphere 


Fig. 2 Anhydrite 
crushing plant and raw 
material silos at the 
sulphuric acid and ce- 
ment factory of Solway 
Chemicals Limited, 
Whitehaven. Use is 
made of materials 
mined directly below 
the works. 
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through a 200 ft. chimney. The cement clinker, 
on the other hand, is conveyed from the kiln 
to the clinker building where it is mixed with 
gypsum and ground to form cement. It is then 
automatically bagged ready for dispatch. 

The plant in the raw materials handling, 
acid and cement sections of the factory is all 
electrically driven, a supply for that purpose 
being obtained from a double circuit line of the 
North Western Electricity Board. The incoming 
voltage of 33 kV is stepped down to 11 kV and 
fed to a main switchboard of Reyrolle manu- 
facture. From this board a feeder is run to 
each end of a 0-3 sq. in. ring main to which 
four substations are connected; and two 0-2 sq. 
in. feeders are run to a substation in the crushing 
plant. The cables used for this purpose in the 
acid section are specially protected to guard 
against seepage and, like those under roads 
and railways, are carried in pipes. They were 
manufactured and installed by Crompion Park- 
inson, Limited, Aldwych, London, W.C.2. 


PRECAUTIONS AGAINST ACID FUMES 


The presence of acid fumes also influenced 
the type of transformer used. All the outdoor 
units, of which typical examples are shown in 
Fig. 3, are hermetically sealed and are finished 
with acid resisting paint. To facilitate inter- 
changeability only two standard sizes were 
adopted—1,000 kVA, which transform the 
11 kV supply to 415 volts, as employed on most 
machines, and 750 kVA for the 3-3 kV supply 
used in the mine and in the grinding plant. 

The switchgear, which is housed in brick and 
concrete buildings, has also been standardised. 
All the high voltage units are of Compton 
Parkinson’s vertical isolation type with oil-filled 
circuit-breakers and air-insulated busbars suit- 
able for fault levels of 150 MVA, while the 
3-3kV and lower voltage equipment is of the 
same firm’s “* Klad ” design, except for a number 
of controls on the ring main where ASA pattern 
isolators have been employed. The copper bus- 
bars and connections are mainly tinned, but are 
sometimes coated with an anti-acid varnish. 

So far, 437 motors of Crompton Parkinson 
manufacture and ranging in output from 850 h.p. 
to fractional horse-power have been installed; 
the hand-operated oil-immersed starters were 
supplied by Geo. Ellison and Company, Limited, 
Perry Bar, Birmingham, and the liquid and auto- 
matic starters by Allen West and Company, 
Limited, Brighton. 

The motors driving the grinding mills are, 
however, controlled by solenoids fitted on the 
11 kV circuit-breakers and operated by push 
buttons at the motor. These motors, one of 
which is shown in Fig. 4, have double squirrel- 
cage rotors and are so designed as to produce 
40 per cent. of their full-load torque with 34 times 
the full-load current at starting. The motors 
driving the Fuller-Kenyon compressors, which 
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Fig. 3 1,000 kVA, 11 kV/440 volt transformer (on the left) and 750kVA, 
11 kV/3-3 kV transformer (on the right) both hermetically sealed to resist 


acid fumes. 


pump the finely powdered raw meal and the 
finished cement into the silos, exert a 250 per 
cent. full-load torque at starting to cope with 
full pipes. 

In spite of the increase in output from 70,000 
tons to 100,000 tons per annum for both acid 
and cement, records show that the electricity con- 
sumption will remain about 20 million kWh per 
annum with a maximum demand of about 


April 6, 1956 EN 


‘EERING 





Fig. 42One of the 400 h.p. motors with a double squirrel-cage rotor designed 
to produce 40 per cent. full-load torque with 3} times full-load current at 


starting. These motors drive the blowers. 


3-75 MW. The load factor is 59-6 per cent. 
and the average power factor 0-93 lagging. 

The main contractors for the plant were the 
Engineering Division of Marchon Products, 
Limited, under the direction of Mr. A. Lindsay, 
while the Electrical Department under the super- 
vision of Mr. H. G. Burton was responsible, 
with Crompton Parkinson, Limited, for the 
electrical installation. 


THE ENBEECO PROFILE PROJECTOR 


Rapid and Accurate Inspection of Small Components 


A simple and convenient form of profile pro- 
jector, known as the Enbeeco Mark III, manu- 
factured by Newbold and Bulford, Limited, 
Enbeeco House, Roger-street, Grays Inn-road, 
London, W.C.1, is illustrated on this page. 
It is designed to project magnified profiles of 
small mechanisms, or components such as screws, 
on toa screen which forms an integral part of the 





Magnified image of a small gearwheel as thrown 
on to the screen of the projector. 


instrument and is arranged so that if desired 
an accurate scale drawing can be made on it to 
show whether or not the form and dimensions 
of the object being projected are correct. 

The cabinet, which is made from } in. resin- 
bonded oak-faced plywood, is 234 in. high, 
104 in. wide and measures 20 in. from back to 
front. The viewing screen at the top is slightly 
inclined to the vertical and has a clear aperture 
of 8 in. by 7} in. It is formed of two sheets of 
glass between which a sheet of Ethulon plastic 
tracing film is sandwiched. If an_ outline 
diagram is required for comparison purposes it 
can be drawn on this film. The stage on which 
the object to be projected is placed measures 
5 in. by 4 in. and can be moved longitudinally 
and transversely by a pair of 4 in. micrometers 
reading directly to 0-001 in. It is mounted on 
a tubular pedestal with adjustment for focusing. 

The light source is a 100 watt pre-focused 
projection lamp mounted on the bottom of the 
cabinet and supplied with direct or alternating 
current from the mains. A concave silver 
surface mirror mounted behind the lamp directs 
the light through an achromatic condenser lens 
in the front face of the cabinet on to a plane 
mirror set at an angle of 45 deg. inside the 
tubular support of the stage. From this mirror 
the light passes upwards in a parallel beam 
through an opening in the centre of the stage 
to the projection lens which is mounted in the 
bottom of a wedge-shaped metal canopy attached 
to the front face of the cabinet as shown. Two 
Projection lenses are provided, giving magni- 
fications of 10 and 15 diameters respectively on 
the screen; they are mounted in a slide so that 
they can be readily interchanged. The light 
rays from the projection lens in use are brought 
to a focus on to the screen by two plane mirrors. 
The reflecting surfaces of the mirrors are 
aluminised and provided with a quartz hardened 
coating to enable them to be cleaned without 
risk of damage. As its weight is only 28 Ib., 
it is readily portable. Metric micrometers can, 
of course, be fitted if preferred. 


POWER REACTORS 


Owing to a misleading translation of the French 
paper P337 (International Conference on the 
Peaceful Uses of Atomic Energy, Geneva. 
August 1955) a false impression of the French 
power reactor G2 was given in our article 
** Power Reactor Projects Throughout the World” 
(ENGINEERING, vol. 180, page 490, 1955). On 
page 491 (page 2 of the reprint) under paragraph 4, 
The French Power Reactor G2, the third sentence 
should read: ‘‘ First, the fuel channels are 
arranged horizontally in G2, and secondly the 
carbon-dioxide coolant gas is divided into two 
main zones of different mean temperatures, the 
Outer zone being the hotter” A revision of the 


Combined Shield and Prestressed 1,200 Fuel 
Concrete Pressure Vessel Se a Ne ___ Channels 
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The French carbon-dioxide cooled G2 reactor has 
sub-divided gas flow and horizontal fuel channels. 


(Fig. 3 in original article) 





corresponding layout diagram, Fig. 3 (page 42 
in the article and page 3 in reprint), together 
with the revised caption is shown below. It 1s 
also necessary to make some minor corrections 
to Table I (page 490, article; page |, reprint). 
In the last line but one, beginning “ 25 pate 
the four figures for Power Cost should =. 
left to right: ‘5-7, 1-4, 0-7 and 7:8. 
should be noted that the figure | -4 —, 
fuel and blanket processing cos! only; he 
inventory is included in fixed charges. Py 
addition, Table II, column 1, item 25 (page ® ; 
article; page 9, reprint), gives the paper agg 
as P493; this should be P494 Page = 
page 491 (reprint: page 2), colu t, = a 
ately above ‘‘A. Gas-Cooled actors, ie 
American mill should have bee ip oi 
0-09d, not 0-9d. Some reprint = this co! a 
ting paragraph will become 4 ible 4 te 
course. A third reprint of the plete 
with revisions will be published « tly. 
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ELECTRIFICATION 


BACKGROUND TO FUTURE PROGRAMME 


At the be: nning of March the British Transport 
Commissiv: announced that they proposed (subject 
to the approval of the Minister of Transport) to 
carry out sain line electrification in this country 
on the hix!: voltage single phase 50 cycle system. 
This decision was reached as the result of a survey 
into the relative costs of converting and operating 
a typical line on the 1,500 volt direct-current and 
25 kV 50 cycle systems and the evidence is to be 
embodied in a report, on which the following notes 
are based. Comment will be found on page 161. 


The line chosen for the survey was the London 
Midland main route from Euston to Manchester 
and Liverpool. For both economic and technical 
reasons power would be drawn direct from 
the 132 kV grid and for the alternating current 
system only 12 substations with duplicate single 
phase transformers would be required. By con- 
trast, to use the 1,500 volt direct-current system 
on the same route about 70 substations would 
be necessary, A lengthy 33 kV cable system 
and about 300 MW of converting plant would 
also have to be provided. With the alternating 
current system, on the other hand, it would only 
be necessary for the Central Electricity Authority 
to install about 200 MW of transformers. 
Maintenance charges would be less although the 
cost of power distribution would be about the 
same in each case. 


TRANSMISSION AND SUPPLY 


The alternating current contact system would 
only weigh one-third of that for direct-current, 
owing to the reduction in the cross-section of 
the copper from 0-6 sq. in. to 0-23 sq. in. for 
equivalent conductivity. A considerable reduc- 
tion in the strength and cost of the supporting 
structures would therefore be possible, thus 
facilitating erection, permitting the work to be 
more easily mechanised and providing better 
visibility. In fact, itis found that by employing 
alternating current for all the lines proposed for 
electrification in the Modernisation Plan there 
would be a saving of about 27,000 tons of copper 
and 16,000 tons of steel. 

Substantially larger clearances to ensure safe 
working would, however, be required between the 
live wires and earthed structures, and between 
the contact wire, the locomotives, the rolling- 
stock and the wagon contents with the alternating- 
current than with the direct-current system. It 
is therefore proposed to use a basic minimum 
clearance of 11 in. for the former as against the 
4in.forthelatter. To obtain this 11 in. clearance 
701, or 78 per cent. of the total, of the 904 bridges 
between Euston, Manchester and Liverpool via 
Birmingham and Crewe would have to be lifted. 
Where lifting, lowering the track, or reconstruc- 
tion with shallow girders is impossible, and 
where tunnels cannot be enlarged or opened out, 
It Is proposed that the line voltage should be 
reduced (rom 25 kV to 6-6 kV, at which voltage 
4 minimum clearance of 4 in. would be required. 

It is estimated that the capital costs of supplying 
Power ‘or the Euston-Manchester-Liverpool 
scheme from the 132 kV grid would be £38-6 
— ‘or the 1,500 volt direct-current and 

29:3 5 lion for the 25 kV alternating-current 
yee _These sums include all the fixed 
electrics’ equipment and the provision of the 


a clearances, as well as annual charges 
ra ; ‘ tral Electricity Authority. In spite of 


diff that some lines will present more 
cu than others it is considered that the 


— > of the alternating-current system will 
Pp'y qual or greater measure to all those 
Sectio nich are likely to be electrified. 

DIR! ~-CURRENT MOTORS RETAINED 
Pa ig the qualities of alternating and 


repor cnt motors it is pointed out in the 
of th t 50 cycle alternating-current motors 
‘ put required can now be constructed. 


Such motors are, however, more complicated, 
of larger diameter and more expensive than their 
direct-current counterparts; and practice on the 
French Railways is now tending towards methods 
which do not require their use. The direct- 
current series motor is therefore to be maintained 
on British Railways and will be supplied from the 
alternating-current system through a transformer 
and either a rectifier or motor-generator. 

The French Railway authorities consider 
alternating-current locomotives, equipped with 
direct-current motors, to be capable of handling 
loads 60 per cent. in excess of those permissible 
with the latest type of direct-current locomotive 
of the same weight and with a chassis of similar 
design, so far as adhesive properties are con- 
cerned. This will permit the construction of 
lighter and cheaper locomotives, thus reducing 
the wear and cost of reconditioning the track. 
Until the benefits accruing to the alternating- 
current rectifier locomotive through its adhesive 
characteristics were recognised it was expected 
that it would be more expensive than its direct 
current counterpart and that the additional cost 
might be a serious offset to the savings on the 
first cost of fixed equipment obtainable with the 
alternating-current system. It was, in fact, 
largely for this reason, states the report, that the 
1951 committee* did not regard the system as 
likely to be attractive financially for British 
Railways in general. 

It is now however considered that there will 
be little difference between the two systems as 
far as the total cost of motive power is concerned, 
for although at present the rectifier locomotive 
is more expensive this position should change as 
more experience is gained. This also applies 
to multiple-unit stock. 

The estimated costs of electrifying the Euston- 
Manchester-Liverpool section on the 25 kV 
alternating and 1,500 volt direct-current systems 
are given in the table below: 


Difference 


25 kV a.c. a in favour 
—_ 7 of a.c. 


£million | £ million | £ million 


Power supply and overhead 
system (including cost of 





providing clearances) 29-3 38-6 + 9-3 
Motive power 48-6 46-3 2:3 
Signalling 25-0 24-5 0-5 
Depots wa “s <“s 2-7 2-7 os 
Train heating and lighting. . 6-1 | 7-1 + 1-0 
Contingencies Re we 6-1 4-4 1-7 

Total, £ million sol Siew 123-6 + 5-8 


In preparing these figures no account was taken 
of possible reductions in the costs of motive 
power as conversion proceeds. The lines under 
consideration are among those carrying the 
heaviest traffic on British Railways. The motive 
power requirements therefore represent a greater 
proportion of the total cost than would be the 
case on other lines, so that the case for the 
alternating-current system is thus presented at 
a disadvantage. The density of constructional 
features affecting expenditure on electrical clear- 
ances is also higher on these lines than elsewhere. 

As regards annual costs it is estimated that 
maintenance and depreciation would amount to 
£4-7 million for the alternating-current and 
£5-2 million for the direct-current system. 
Power would cost £2-2 million and £2-5 million 
respectively and interest would account for 
£4-7 million and £4-9 million. The annual cost 
of the 25 kV alternating-current system would 
therefore be £11-6 million as against £12-6 
million for 1,500 volt direct current. 

While, remarks the report, the 1951 com- 
thittee recognised the attractive features of 
the alternating-current system in reducing the 
cost of fixed installations they feared that the 
cost of motive power would render the total 


* See ENGINEERING, vo!. 171, page 386 (1951). 
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outlay on electrification little, if any, lower. They 
therefore thought that account should be taken 
of such matters as inter-running between the 
standard system and the low-voltage system on 
the Southern Region; the unbalancing effect 
of a large single-phase load on the three-phase 
national supply network; interference with rail- 
way telecommunications; and the experimental 
nature, at that time, of the existing 50 cycle 
systems. 

Since 1951 experience has, however, resolved 
all these points in favour of the alternating-current 
system with the exception of inter-running. 
Locomotives capable of operation on both the 
25 kV and 660 volt direct-current system could 
however, be built, if required, and their extra 
cost would be trifling in comparison with the 
wider issues at stake. 

In fact, taking an overall view the Commission 
are satisfied that the 50 cycle alternating-current 
system offers substantial economies both in first 
and annual costs. They also consider that it will 
permit the electrification of certain secondary 
lines, where the use of the direct-current system 
could not be financially justified. Further, they 
are convinced that the alternating current system 
promises much greater potential for development 
than is the case with other systems. 


IMPLEMENTATION OF PLAN 


The modernisation plan for British Railways 
includes the electrification of the main trunk 
routes from London to Birmingham, Crewe, 
Liverpool and Manchester; from London to 
Doncaster, Leeds and (possibly) York; and from 
London to Ipswich, including the Clacton, 
Harwich and Felixstowe branches, a total of 
820 route miles. It also includes 390 route miles 
of suburban electrification mainly in the London 
area and 250 route miles of lines to the Kent coast 
in the Southern Region. 

All these lines, except those in the Southern 
Region, will be electrified on the 50 cycle single- 
phase-alternating current system. The electrifi- 
cation of the line from Manchester to Crewe will 
be carried out as the first stage, since it can be 
completed quickly and will enable experience to 
be gained. Meanwhile work on the other schemes 
will be conducted as rapidly as the availability of 
staff and material will allow. 

As regards the effect of the selection of the 
alternating-current system on existing and author- 
ised electrification schemes the Liverpool- 
Southport, Wirral and Tyneside lines do not 
present pressing problems, as they are isolated 
from those forming part of the modernisation 
plan. The Euston-Watford line is another 
separate entity, while the Manchester-Altrincham 
line and Manchester-Sheffield-Wath line need 
not be changed at present, although it may be 
necessary to undertake their conversion later to 
secure full inter-running. 

It has been decided that the existing direct- 
current system will continue to be used in the 
Southern Region with the reservation that 
alternating current might be introduced in the 
western section. Consideration is also being 
given to converting the Manchester-Bury line to 
alternating current at 6-6 kV, as the cost of 
obtaining clearances for 25 kV under the 
numerous overbridges would not be warranted. 
After careful thought it has been decided to 
convert the existing 1,500 volt direct-current line 
from Liverpool Street to Shenfield and its 
extensions to Chelmsford and Southend to 
alternating current, a voltage of 6:6 kV being 
employed in the inner areas so as to reduce the 
additional civil engineering work to a minimum. 
It has also been decided to equip the London, 
Tilbury and Southen line and the Enfield and 
Chingford lines on the alternating-current system. 
This will lead to economies as other lines in 
East Anglia are electrified and will ensure full 
inter-running between all lines north of the 
Thames. 

When the electrification of the Glasgow 
suburban lines is effected the alternating-current 
system will also be adopted using a voltage of 
6-6 kV in the inner zone and 25 kV in the outer 
areas. 
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The Baldwin creep-testing machine can be used, 

with different sub-assemblies, for long-time creep 

tests, creep-rupture tests, relaxation tests, and 
constant strain-rate tests. 


20,000 LB. CREEP-TESTING 
MACHINE 


Interchangeable Sub-Assemblies 


A new versatile creep-testing machine of 
20,000 Ib. capacity developed by Baldwin-Lima- 
Hamilton Corporation, Philadelphia, 42, Penn- 
sylvania, U.S.A., can be used both for long- 
time creep tests, the load being applied and 
measured by weights on a lever arm, and for 
creep-rupture tests. The same basic creep 
machine with different components can also be 
used for relaxation tests and constant strain- 
rate tests. 

With the lever-arm loading system, a motor- 
driven loading screw maintains the lever in a 
horizontal position during creep of the test 
specimen. The weights are thus lifted only a 
fraction of an inch so that fracture of the 
specimen will produce only a little shock. A 
40-to-1 lever system permits loading to the rated 
capacity with 500 Ib. of weights. 

Creep-rupture tests have been greatly improved 
by the use of a more accurate Microformer- 
controlled weighing system in place of the lever- 
arm unit. The motor-driven screw already 
mentioned serves as the loading mechanism. 

The machine is built on a large base so that 
no foundation bolts are required and the enclosed 
cushion mounts are equipped with levelling 
screws. An improved furnace provides for 
tests up to 1800 deg. F. It is of the tubular 
type, 16 in. long, and has a thermocouple for 
heat measurement and control. Creep measure- 
ments can be made inside the furnace by means 
of an optional extensometer attached to the 
specimen over a 34in. gauge length. It has a 
range of 2 in. Alternatively, movement of the 
loading screw measures the specimen elongation 
when the extensometer is not used. The 
elongation is indicated by a counter in incre- 
ments of 0-000025 inch. 

A strip-chart recorder for time/elongation 
curves can be used with the machine, taking 
creep measurements from either the extensometer 
or the loading-screw pick-up. The accuracy 
of the loading systems is within I per cent. of 
applied !oad or 0-2 per cent. of capacity, which- 
ever is greater. 





NOTICES OF MEETINGS 


Aslib 
LONDON i : 
“ Industrial Research for Small Firms, with Special Reference 
to the Role of Information Services,” by C. N. Kington. 
Royal Society of Arts, John Adam-street, W.C.2. Fri., 
April 13, 6 p.m.* 


British Institution of Radio Engineers 

GLASGOW me : . 
“Glasgow University Synchrotron.”’ Visit and discussion. 
Scottish Section. Department of Natural Philosophy, The 
University, Glasgow. Wed., April 11, 7 p.m. 

LIVERPOOL : ; 
Annual General Meeting and Film Evening. Merseyside 
Section. Chamber of Commerce, | Old Hall-street, Liverpool, 
3. Wed., April 11, 7 p.m. 

NEWCASTLE-UPON-TYNE ’ 
Annual General Meeting. North-Eastern Section. Neville 
Hall, Westgate-road, Newcastle-upon-Tyne. Wed., April 11, 


7 p.m. y 
British Interplanetary Society 
LONDON 
Annual General Meeting (Members only). Caxton Hall, 
Victoria-street, S.W.1. Sat., April 21, 6 p.m. 
BIRMINGHAM : 
* Astronautics To-day,” by R. B. Beard. Midlands Branch. 


Regent House, St. Phillips-place, Colmore-row, Birmingham, 3. 
Sat., April 14, 6.30 p.m. 


British Nuclear Energy Conference 
LONDON : 
“The Control, Conveyance, Treatment and Disposal of 
Radioactive Effluents,”” by W. L. Wilson, P. A. White and 
J. G. Milton. Institution of Civil Engineers, Great George- 
street, S.W.1. Thurs., April 12, 5.30 p.m.* 


Building Centre 
LONDON 
Films on Manufacture and Use of Paint. Wed., April 11, 
12.45 p.m. 
Chemical Society 
BELFAST 


** Adsorption by Porous Solids,” by Professor D. H. Everett. 
Northern Ireland Branch. Queen’s University, Belfast. 
Thurs., April 19, 7.45 p.m. 

MANCHESTER 
Symposium on “ Lubrication.’ Manchester Branch. The 
University, Manchester. Thurs., April 19, 10.30 a.m. and 
2.30 p.m. 

ST. ANDREWS 
** A New Chemistry,” by Dr. R. N. Haszeldine. St. Andrews 
and Dundee Branch. St. Salvators College, St. Andrews. 
Fri., April 13, 5.15 p.m. 


Faraday Society 
NOTTINGHAM 


Discussion on “* Membrane Phenomena.” Great Hall, The 
University, Nottingham. Tues., April 10, 2.15 p.m.; Wed., 
April 11, 9.15 a.m. and 2.15 p.m.; and Thurs., April 12, 
9.15 a.m. 


Illuminating Engineering Society 
BRISTOL 
Annual General Meeting and Film Evening. Bath and Bristol 
Centre. Royal Hotel, Bristol. Fri., April 20, 7 p.m. 
LIVERPOOL 
Open Discussion. Liverpool Centre. Liverpool Engineering 
Society, 9 The Temple, 24 Dale-street, Liverpool. Tues., 
April 17, 6 p.m. 
MANCHESTER 
Annual General Meeting, 5 p.m. Discussion Evening, 6 p.m. 
Manchester Centre. Offices of the North Western Electricity 
Board, Town Hall Extension, Manchester. Thurs., April 19, 


6 p.m. 
os Incorporated Plant Engineers 
LONDON 


“ District Heating Schemes,” by W. A. Gregory-Carter. 
College of Preceptors, Bloomsbury-square, W.C.1. Thurs., 
April 19, 7 p.m.* 

BLACKBURN 
“Electronics in Industry,” by A. Worland. Blackburn 
Branch. Golden Lion Hotel, Blackburn. Thurs., April 19, 
7.30 p.m. 

NOTTINGHAM 
“A Personal Approach to the Design of Control Gear,” by 
J. B. Saunders. East Midlands Branch. County Hotel, 
Theatre-square, Nottingham. Wed., April 18, 7 p.m. 
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= ern Workshop Techni Be 

Branch. Bull Hotel, Rochester. Wed i 1 ee Kent 


Institute of British Foun ven 
LONDON 


Apprentices’ Evening. Programme int: BR 
London Branch. Waldorf Hotel, Ald ¥ Wek Talbot 
April 11, 7.30 p.m. C2. Wed, 


BEDFORD 
“Some Foundry Problems,” by G. J. s fordshi 
and Hertfordshire Section. At works of H ro rad 
and Co., Ltd., Bedford. Thurs., April |2, 7.30 pm Sons 
DERBY - 


Annual General Meeting and Short Paper « »mpetition. 
Midlands Branch. College of Ar rby Hien 
oo Pf Arts, Derby. Sat., April 14, 
MANCHESTER 
Annual General Meeting. “ Some Experiences wi 
Process,” with film, by R. E. Spencer. accusing Brass 
Midland Hotel, Manchester. Sat., April ia, 3 p.m. F 
NEWCASTLE-UPON-TYNE rey 
Annual General Meeting and Film 
Branch. Neville Hall, Westgate-road, 
Sat., April 14, 6 p.m. 
ee 
Annual General Meeting and reading of prize-winni 
Tees-Side Branch. At works of Head, Weightenn aan te 
in. Teesdale Hall, Thornaby-on-Tees. Fri., April {3 
.30 p.m. 


Evening. Newcastle 
Newcastle-upon-Tyne. 


Institute of Fuel 
LONDON 


Annual Corporate Meeting. Institution of Civil Engineers, 
Great George-street, S.W.1. Wed., April 18, 5.30 p.m.* 


Institute of Metals 
LONDON 


May Lecture on “ Ferroelectrics,” by Dr. Willis Jackson. 
es Institution, Albemarle-street, W.1. Tues., April 10, 
p.m. 
Spring Meeting. Alternative Sessions at Church House 
Great Smith-street, S.W.1. Wed., April 11, 10 am. and 
2.30 p.m.; and Thurs., April 12, 10 a.m. and 2.30 p.m. 
Conversazione and Exhibition of Materials Employed in 
Nuclear-Energy Engineering. 4 Grosvenor-gardens, §.W.| 
Thurs., April 12, 7.30 p.m. 
Spring Meeting. Concluding Session: Discussionon “ Alloy 
Thermodynamics.” Institution of Naval Architects, 10 
Upper Belgrave-street, S.W.1. Fri., April 13, 10 a.m. 
“* Electron Emission from Metals,”’ by Professor Erich Schmid. 
Institution of Naval Architects, 10 Upper Belgrave-street 
5.W.1. Fri., April 13, 2.30 p.m. 


Institute of Petroleum 
LONDON 


“ The Oil Industry: Its Place in the World and Its Future,” 
by J. W. Platt. Wed., April 11, 5.30 p.m.* 


Institute of Welding 
LONDON 


Annual General Meeting and Discussion. North London 
Branch. British Welding Research Associaton, 29 Park- 
crescent, W.1. Thurs., April 12. 7.30 p.m.* 
Annual General Meeting at 6 p.m. Film Evening at _ 4 
South London Branch. 2 Savoy-hill, W.C.2. urs., 
April 12. 

BIRMINGHAM : sas 
Annual General Meeting and Film Evening. Bi 


rmingham 
Branch. Grand Hotel, Birmingham. Fri., April 20, 7.30 p.m. 
Institution of Chemical Engineers 
LEEDS 


** Commissioning a Major Coal-Preparation Plant,” by A.J. c. 
Older. North Western Branch. The University, Leeds. 
Wed., April 11, 7 p.m. 

MANCHESTER : ¥ 
“Grinding of Quartz-Limestone Mixtures,” by 6... ¥. 
Patching and J. A. Holmes. North Western Branch. College 
of Technology, Manchester. Sat., April 14, 3 p.m. 


Institution of Civil Engineers 
LONDON 


“Design of Road Intersections,” by Kenneth Summerfield. 
Road Division. Tues., April 10, 5.30 p.m.* 

“ Glen Shira Hydro-Electric Project,” by John Paton. Tues., 
April 17, 5.30 p.m.* 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Aslib (Association of Special Libraries and Information Bureaux), 
4 Palace-gate, London, W.8. (WEStern 6321.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

British Interplanetary Society, 12 Bessborough-gardens, London, 
S.W.1. 


British Nuclear Energy Conference, Great George-street, London, 
S.W (WHltehall 4577.) 

Buide Centre, 26 Store-street, London, W.C.1. (MUSeum 
5400.) 

Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Faraday Society, 6 Gray's Inn-square, London, W.C.1. 
(CHAncery 8101.) 

Illuminating Engineering Society, 32 Victoria-street, London, 
5.W.1. (ABBey 5215.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, Birming- 
ham. (Solihull 3021.) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester, 3. (Blackfriars 6178.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 
W.1. (LANgham 7124.) 

Institute of Metals, 4 Grosvenor-gardens, London, S.W.1. 
(SLOane 6233.) 

Institute of Petroleum, Manson House, 26 Portland-place, 
London, W.1. (LANgham 2250.) 

Institute of Welding, 2 Buckingham Palace-gardens, London, 
5.W.1. (SLOane 9851.) 

Institution of Chemical Engineers, 56 Victoria-street, London, 
S.W.1. (VICtoria 6161.) 

Institution of Civil Engineers, Great George-street, London, 
S.W. (WHitehall 4577.) 

Institution of Electrical Engineers, Savoy-place, Victoria~-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 


Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank-crescent, Glasgow, C.2. (Central 518i.) iin 
Institution of Heating and Ventilating Engineers, 49 Cadoga' 
square, London, S.W.1._(SLOane 3158.) dis 
Institution of Locomotive Engineers, 28 Victoria-street, +. 
: . (ABBey 6672.) ‘e 
Institution of Mechanical Engineers, | Birdcage-walk, St. James 
Park, London, S.W.1. (WHltehall 7476.) ae 
Institution of Mining and Metallurgy, 44 Portland-place, : 
Ww (LANgham 3802.) : ; 7 
Institution of Production Engineers, 10 Chesterfield-street, 
London, W.1. (GROsvenor 5254. ite 
Institution of Railway Signal Engineers, Euston House, Eversholt 
street, London, N.W.1. 3 t, 
Institution of Structural Engineers, 11 Upper Selgrave-stree 
London, S.W.1. (SLOane 7128.) ; ns, Abbey 
Institution of Water Engineers, Parliamen( ee . , 
Orchard-street, London, S.W.1. (ABBey 674" - eeutan10¥, 
Junior Institution of Engineers, Pepys House, |} Roe 
London, S.W.1. (VICtoria 0786.) — Londen, W:! 
Royal Aeronautical Society, 4 Hamilton-p’ 0 . 
(GROsvenor 3515.) ; Ken- 
Royal Meteorological Society, 49 Cromwe! d, South 


sington, London, S.W.7. (KENsington 0 »') n, 
nal Society of Arts, John Adam-street elphi, Londo 
W.C.2. (TRAfalgar 2366.) enue, London, 


Scientific Film Association, 164 Shaftesbu 
W.1. (TEMple Bar 6189.) 


. 1 W.l. 
Society of Chemical Industry, 56 Victoria-st! ondon, $ 
(VICtoria 5215.) -road, 
Society of Instrument Technology, 184 S vod Park 
Mitcham, Surrey. (POLIards 3620.) London, W.!. 


Women’s Engineering Society, 25 Foubert’s- 
GERrard 5212.) 
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Se »y J. E. Jones. Midlands Association. James 
Watt Me Institute, Great Charles-street, Birmingham. 
Thurs., A . 6 p.m.* 

> S . . . 
MANCHE m Public-Health Engineering in the United 
tes,” t fessor R. J. Cornish. North Western Asso- 
yw eed I ers’ Club, Albert-square, Manchester. Thurs., 
c ot 
April 12 P ni - c 
Initution of Electrical Engineers 

om ster Power,” by the late T. Lawrie. North 
scotland Sub-Centre. Caledonian Hotel, Aberdeen. Wed., 
‘April 11, 7.50 p.m. 

oan Water Power,” by the late T. Lawrie. North 
Scotland Centre. Queen’s College, Dundee. Thurs., 
Agee 1. ay 

sMOUT! 

"aan Ge il Meeting. Discussion on “ Soldered Joints,” 
pened by W. Ford. Southern Centre. College of Tech- 
pe te Ex sion, Anglesea-road, Portsmouth. Wed., April 
11, 6,30 ¢ 


Institution of Engineers and Shipbuilders in Scotland 
SGOW ' oles , 
ae General Meeting. ‘ Mechanisation in 
Vessels,” by W. Lochridge. Tues., April 10, 6.30 p.m 
Institution of Heating and Ventilating Engineers 
MINGHAM 
~— General Meeting. ‘‘ Some Solutions to Heating and 
Ventilating Problems in Atomic Energy Research Establish- 


Fishing 


ments,” by G. M. Harbert. Birmingham Branch. Birming- 
ham Exchange and Engineering Centre, Stephenson-place, 
Birmingham, 2. Thurs., April 12, 6.30 p.m. 

MANCHESTER 


‘Small Pipe Forced-Circulation Central Heating,” by Dr. S. A. 
Burke and D. V. Brook. Manchester Branch. Engineers’ 
Club, Albert-square, Manchester. Fri., April 13, 6.30 p.m. 


Institution of Locomotive Engineers 


LONDON : sf 
“Evolution of the Internal-Combustion Locomotive,” by 
J. M. Doherty. Institution of Mechanical Engineers, | Bird- 


cage-walk, St. James’s Park, S.W.1. Wed., April 11, 5.30 p.m.* 


Institution of Mechanical Engineers 
LONDON : 

‘Fatigue under Triaxial Stress: Development of a Testing 
Machine and Preliminary Results,” by Professor J. L. M. 
Morrison, B. Crossland and J. S. C. Parry; 
Strength of Specimens Containing Cracks,” 
C. E. Phillips. Applied Mechanics Group. Fri., 
§.30 p.m.* 

CHESTERFIELD 
“ Fatigue of Metals,” by Professor J. A. Pope. 
of East Midlands and Yorkshire Branches. 
Chesterfield. Wed., April 11, 7.30 p.m. 
LEE DS 

‘Copying Devices and Tracer-Controlled Machine Tools,” 
by H.C. Towne. Yorkshire Branch. The University, Leeds. 
Thurs., April 12, 7.30 p.m. 


Institution of Mining and Metallurgy 
LONDON 
“ Copper and Silver in Silicate Slags,"’ by Dr. F. D. Richardson 
and J. C. Billington; and ‘ Underground Mining in the 
Frodingham Ironstone,” by A. Alec Jones. Geological 
Society, Burlington House, W.1. Thurs., April 19, 5 p.m.* 


Institution of Production Engineers 
CHATHAM 
Annual General Meeting and 
Section. Sun Hotel, Chatham. 
SWANSEA 
“Human Relationships and Prpduction,” 
West Wales Section. Central Library, 
Swansea. Fri., April 13, 7.30 p.m. 


Institution of Railway Signal Engineers 
YORK 
Annual General Meeting. 


and * The Fatigue 
by N. E. Frost and 
April 13, 


Joint Meeting 
Technical College, 


Rochester 
2, 7.30 p.m. 


Film Evening. 
Thurs., April 1 


by R. D. Young. 
Alexandra-road, 


British Railways Signal School, 


Toft Green, York. Wed., April 11, 5.30 p.m.* 
Institution of Structural Engineers 
LONDON 
Road Bridges in Norway,” by Arnulf Arild. Thurs., April 12, 
6 p.m 
Institution of Water Engineers 
LONDON 
Annual General Meeting. ‘* Water Treatment in the Tropics,” 
by E. Field Reid. Institution of Civil Engineers, Great 
George-street, S.W.1.  Thurs., April 19, 2.30 p.m. 
Junior Institution of Engineers 
LONDON 
“Steam Turbine Principles and the Characteristics of Various 
Types P. A. Frowley. Fri., April 13, 7 p.m.* 
Royal Aeronautical Society 
LONDON 
* Investigation of Aircraft Accidents,” by E. L. Ripley. Tues., 
April |! 7 p.m. 
Royal Meteorological Society 
LONDO* 
“Polar Aurora,” by J. Paton. Symons Memorial Lecture. 
Wed 11, 5 p.m.* 
Royal Society of Arts 
LOND« 
* The rk of the Colonial Development Corporation,” 
by H.s ombe Hume. Thurs., April 12, 5.15 p.m.* 
Scientific Film Association 
LONDO? 
Discu on “Films in the Popularisation of Science.” 
Instit rangais, Queensbury-place, South Kensington, 
S.W Tues., April 17, 6.30 p.m 
Society of Chemical Industry 
BIRMI AM 
1 on “Corrosion Prevention in Packaging and 
Stor The University, Edgbaston, Birmingham. Wed., 
Apri 30 p.m. and Thurs., April 12, 9.15 a.m. 


Society of Instrument Technology 
A 


BIRM 

ane rveneral Meeting and Address by the Society's 
St 4. J. Young. Midland Section. Re; ant House, 
at -place, Birmingham, 3. Fri., April 13, 

__— Women’s Engineering Society 


(BC Development of the Blast Furnace in Britain 
wards),” by Dr. J. R. Schubert. Hope House, 
*eter-street, S.W.1. Tues., April 17, 7 p.m.* 
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The Fairey Delta 2 aircraft which recently raised the world air speed record to 1,822 kilometres per 
hour (1,132 m.p.h.); the previous record, 1,323 kilometres per hour (822 m.p.h.) was set up by a North 
American F, 100 Super Sabre last August. 


AERONAUTICS DURING THE LAST 
SEVEN WEEKS 


During the past weeks when the publication of 
ENGINEERING has been suspended by the printing 
dispute, the outstanding event in aviation was 
the recapture of the world air speed record for 
Great Britain by Mr. Peter Twiss in the Fairey 
Delta 2 research aircraft, powered by a Rolls- 
Royce Avon turbojet, at a speed of 1,822 kilo- 
metres per hour (1,132 m.p.h.); and the margin 
by which the previous record of 1,323 kilometres 
per hour was beaten surely constitutes a new 
kind of record in itself. 


THE SPEED RECORD 


By travelling at 1,132 m.p.h. Mr. Twiss is not, 
as stated by some of the daily Press, “* the fastest 
man in the world,” for the Bell XIA_ rocket- 
powered research aircraft has reached 1,650 
m.p.h. in piloted level flight—but not under the 
carefully controlled conditions of the record 
flight which preclude the build-up of speed by 
diving. The F.A.I. rules for the speed record 
require that two runs be made in opposite 
directions over a course of length between 15 
and 25 km. at any altitude; but once having 
selected the altitude, it must be maintained 
within 100 m. over the course and its ap- 
proaches and must not be exceeded by more than 
750 m. during the whole of the record flight; 
and the margin of error of the speed determination 
must not exceed 0-25 per cent. 

The height selected for the record attempt was 
38,000 ft.—a good height for the formation of 
contrails—and the actual course flown by the 
Fairey Delta was 9 miles long between Chichester 
and Ford, Sussex; it was surveyed to within 

0-012 per cent. accuracy by the Ordnance 
Survey. The entry and exit of the aircraft over 
its course were recorded by vertical cameras, 
constructed and operated by the Royal Aircraft 
Establishment, located in timing huts at each end 
of the course. It is interesting to realise that, 
although radar was used for tracking the aircraft 
for the purpose of control and for briefing the 
camera operators, it was not considered feasible 
to trigger the cameras and the quartz-controlled 
electronic timing mechanism by radar tracking. 
Instead, as the aircraft entered the straight 


approach and the afterburner was turned on, the 
contrails were picked up by tracking telescopes 
operated manually by visual observers at each 
timing hut. As each telescope was swung into 
the vertical plane, the corresponding camera 
shutter was fired and the timing mechanism was 
triggered. The operation called for a good deal 
of skill—as did also the pilot’s task of keeping 
within the specified height limitations. 

Since there is a considerable variation of alti- 
meter position error with forward speed, it was 
necessary before the record attempt to calibrate 
the aircraft altimeter at the appropriate altitude 
over a wide range of speed; this was done by 
closing with a calibrated Venom aircraft, which 
set the height standard, at a range of speeds up 
to Mach 1-75 (the Venom’s speed being about 
Mach 0-75). The actual recording of the 
altitude at which the record flight was made was 
by means of two sealed Hussenot recorders 
connected into the aircraft altimeter system. 


COMMERCIAL DEVELOPMENTS 


Turning from speed records to commercial 
aviation, the principal event to be recorded is the 
resignation of Sir Miles Thomas from British 
Overseas Airways Corporation—the third high- 
level resignation from the national airways 
corporation within the last few months. Whereas 
the other two—Mr. Whitney Straight from 
B.O.A.C. and Mr. Peter Masefield from B.E.A.— 
have been attracted to important positions within 
the aircraft industry, Sir Miles has transferred 
his interests to the chemical industry. It appears 
that the nationalised corporations are not offering 
the scope for action or the financial opportunities 
to hold men of initiative. 

The visit of the Russian twin-jet transport 
TU104 bringing General Serov to London has 
attracted great public interest, and a variety of 
pronouncements on its potentialities—some of 
them rather discourteously disparaging. Gener- 
ally it seems to be agreed that it is probably a 
prototype military transport—and as such would 
hardly be expected to conform to the standards 
of a fully operational commercial air liner; that 
it has a close relationship to the Badger bomber; 
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that the thrust developed by each engine is of the 
order of 15,000 Ib. and that it probably cruises 
at about 500 m.p.h. Those who saw it land at 
London Airport were impressed with its short 
run. Whatever the virtues of this particular 
machine, the Minister of Supply, Mr. Reginald 
Maudling, foresees in Russia a serious contender 
for the world air-liner markets. 

Other news in commercial aviation includes 
the sale of the 300th Vickers Viscount air liner; 
the departure of a Britannia propeller-turbine 
air liner on a demonstration tour in Europe; 
and the ordering by K.L.M. Royal Dutch 
Airlines of 12 Lockheed Electra turbo-propeller 
air liners—the first European order to be placed 
for Electras, and a disappointment for Vickers- 
Armstrongs, Limited, who had hoped to see 
Vanguards on K.L.M’s continental services. 


SUPER SABRES AND VICTORS 


In the military sphere, North American 
Aviation announced at the end of February that 
the first 12 F.100 Super Sabre supersonic inter- 
ceptors had departed for service with the United 
States Air Force in Europe. Westland Aircraft, 
Limited, Yeovil, have announced that they are 
to construct a helicopter, to be known as the 
Wessex, based on the Sikorsky S.58, but powered 
by a British gas turbine, the Napier Gazelle. 
The Wessex is envisaged for anti-submarine and 
military transport duties. The production of 
Britain’s Victor bombers will be expedited by 
the opening of a new assembly building at 
Handley Page’s Radlett aerodrome, 675 ft. long, 
31 ft. high with an unobstructed width of 150 ft., 
easily accommodating five Victor aircraft. 


REDUCING DRAG BY SUCTION 


On the occasion of the opening ceremony of 
their new assembly hall, Handley Page, Limited, 
also showed for the first time a laminar-flow 
research aircraft that has been test flying since 
1953. These investigations are intended to 
explore the reduction in cruising drag which 
may be expected from the elimination of tur- 
bulence in the boundary layer. The aircraft, 
a two-seat Vampire trainer, has a 5 ft. test- 
section known as a “ glove wing,”’ on the upper 
surface of its port wing; for symmetry, a dummy 
glove wing is fitted on the other wing. 

The glove wing incorporates 39 span-wise 
suction strips on its surface, the outer skin being 
perforated by rows of 4 in. diameter drilled 
holes. Spanwise ducts below each strip are 
each connected through a metering orifice to a 
common suction manifold, through which 
boundary-layer air is drawn by a turbo-pump 
(actually a converted Godfrey cold-air unit) 
driven by air bled from the engine compressor. 
The total suction applied can be regulated in 
flight by a valve controlling the compressor 
tapping, and the distribution of suction can be 
varied, but not in flight, by changing the sizes 
of the metering orifices. The amount of suction 
that has to be applied to maintain laminar 





The Handley Page laminar-flow ‘‘ glove wing ”’ 

fitted on a Vampire trainer. The thickness of the 

boundary layer is measured by a traversing Pitot 

rake which can be shifted chordwise in flight over 
the wing surface by an electric motor. 
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The Russian TU104 twin-jet transport at London Airport. 


flow is small; although the figures for the full- 
scale test have not been released, we understand 
that they are of the same order as those quoted 
by Dr. G. V. Lachmann, in his lecture in 1954 
on ‘“ Boundary Layer Control,” from model 
tests, in which a suction flow of 0-00027 cub. ft. 
per second per sq. ft. at the speed of 1 ft. per 
second was required for laminar flow over 93 per 
cent. of the chord. 

Altitude, speed, suction mass-flow, suction 
pressures and boundary-layer velocity profiles 
are recorded on an automatic observer panel in 
the cockpit. To measure the velocity profiles, 
Handley Page have developed a travelling Pitot 
rake, consisting of a series of horizontal flattened 
hypodermic tubes mounted as a vertical rake, 
which can be traversed during flight from station 
to station across the wing chord by a small 
electric motor. The results obtained are highly 
promising:—the total drag of the section, in 
Ib. per ft. of span at a speed of 185 knots 
E.A.S. has been reduced from 3-89, without 
boundary layer control, to 0-715 with laminar 
flow—this latter figure including the drag- 
equivalent of the pump work. No trouble has 
been experienced in flight from the accretion 
of foreign bodies, but in the hangar the wing is 
kept covered to prevent dust building up in the 
perforations; and during warm weather when 
flies abound at lower altitude, temporary 
protection over the leading edge may be used 
on take off, which is jettisoned at operating 
height. The next stage will be the flight-testing 
of an aircraft in which the complete wing is 
** laminarised.”” 


ENGINE DEVELOPMENT 


In the field of engine development, Rolls- 
Royce, Limited have announced that they are 
to construct a high-altitude test plant with two 
test cells for full-scale turbojets and propeller 
turbines, a Mach 4 wind tunnel, full-scale 
construction testing facilities and a 15,000 h.p. 
compressor test rig. 

For the coming high-supersonic generation 
of aircraft, it appears likely that the high- 
temperature gas turbine will be an essential 
requirement if useful ranges are to be attained: 
and the most promising means of achieving higher 
temperatures appears, at present, to be by air- 
cooling the blades. The possibilities have 
been discussed recently in a Royal Aeronautical 
Society lecture on “The High Temperature 
Turbojet,” given by Mr. D. G. Ainley of the 
National Gas Turbine Establishment, in which 
he revealed that an experimental air-cooled 
turbine has been successfully operated under 
laboratory conditions at gas temperatures up 
to 1,400 deg. K. (present-day uncooled engines 
are operating at turbine inlet temperatures of 
about 1,150 deg. K.). 

Finally, we should mention briefly the Ninth 
Louis Bleriot Lecture in which the Ministry of 
Supply’s Director of Scientific Research, Mr. E. T. 
Jones, discussed ** A Philosophy of Aeronautical 
Research.” The most significant of the many 
points he touched upon is, perhaps, the thought 
that security, by withholding information from 
the community as a whole, is preventing the 
community from contributing to the advance 
of knowledge and that ultimately a “ point of 





no return” must be reached at which the 
community’s ability to defend itself will be 
seriously weakened. 
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PROTECTION AGAINST 
CORROSION 
Fibre-Reinforced Plastics 

Compound 


A fibre-reinforced plastics material known as 
V.G. Compound, which can be applied by brush 
on metal surfaces as an effective and economical 
protection against the corrosive effects of aggres- 
sive atmospheres, sea water, hydro-carbon pro- 
ducts and a wide range of chemical agents, both 
in gaseous and liquid form, has been introduced 
by V.G. (London), Limited, 5-6, Newman 
Passage, London, W.1. 

The material consists of a mixture of a 
synthetic resin or latex with high-alumina 
cement, the whole being reinforced with a 
woven fabric. The plastics compound is applied 
in two layers, interspersed with the woven fabric, 
to a total thickness of about 4 in. It is cold 
setting. The weight of the complete coating is 
approximately 9 lb. per square yard. Little 
preparatory treatment is required: it is sufficient 
to remove loose scale and rust by wire brush; 
the presence of moisture does not impair the 
effectiveness of the application. 

Because of the toughness of the layer produced, 
V.G. Compound is likely to be particularly 
applicable for structures composed of thin 
sheeting, since it will afford them extra strength 
as well as corrosion protection. 

The compound is impermeable and flexible, 
shows no softening at elevated temperatures and 
has a good impact strength, comparing favour- 
ably in this respect with standard concrete. The 
adhesion strength is also very satisfactory. 

Extensive initial tests have confirmed the 
applicability of this interesting material in ship- 
yards, and in oil refineries in this country and 
in France, in gas producing plants and also in 
sewage treatment works. One department of the 
Ministry of Works has reported very good results 
for containers coated with the compound 
subjected to the corrosive action of formalin. 


*& 2 @ , 
CABLE MARKING SLEEVES 


In any complicated electrical installation It 1s 
necessary to mark the various leads for identifi- 
cation. Several different types of marker have 
been produced and one which is said to retain 
both its colour and its printing is now being 
made by Creators Limited, Plansel Works, 
Sheerwater, Woking, Surrey. 

Three types are available made in natural 
rubber, synthetic rubber and polyy »y! chloride, 
and are marketed under the name. of Plantex, 
Plansyn and Planvin, respectively These are 
resistant to acids, alkalis and pet: ‘cum -_ 
and will stand up to heat and strony ght withou 
deterioration. They are produc 1 4 4 
range of colours and the caption them ca 
be printed to any desired specific: °. 
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ENGIN! 


In Parliament 


PRIV. E ATOMIC ENERGY 


iebates in the House of Commons 


Sa 
Orrng the st few weeks have ranged over 
many matte »f technical as well as industrial 
and econon- consequence. Some of these 
problems referred to elsewhere in these 


columns. Atomic energy was to the fore on 
several occasions and an important statement was 
made by Mr. R. A. Butler, the Lord Privy Seal, 
on the Government’s policy in respect to its 
development by private industry. : ; 

It was considered, he said, that the relationship 
between the State and private industry in this 
field should be one of close partnership, subject 
to the maintenance of a proper degree of 
Governmental control possibly by the exercise 
of the powers available under the Atomic 
Energy and Radioactive Substances Acts, 1946 
to 1954. Much of the necessary research, 
development and production would have to be 
carried on by the Atomic Energy Authority, if 
only owing to the high cost of the capital facilities 
required. Some activities, such as the importa- 
tion and processing of uranium and the separation 
of U 235 in the diffusion plant, must remain the 
responsibilities of the Authority alone, because 
they concerned defence as well as civil require- 
ments. Where nuclear fuel was required by 
industry, it would be provided on loan. 

The Government hoped that both private 
and nationalised industry in the United Kingdom, 
which started late compared with industry in 
the United States, would enter as rapidly and 
extensively as possible into the atomic-energy 
field, in order to develop commercially the 
civil applications of these discoveries. 


ENGINEERS THE LIMITING FACTOR 


As examples of the participation of private 
enterprise in the atomic-energy field, the nuclear 
power stations to be built for the electricity 
authorities would be designed and constructed 
by private industry; and private industry, not 
the Authority, would fulfil export orders. The 
Authority were very willing to give industry the 
maximum assistance which their technical 
resources permitted, subject to their interests 
being safeguarded on two points. One of these 
was that, where appropriate, the Authority 
should be paid for commercially valuable 
information, and for the use of patent rights 
owned by them, which had been acquired at 
considerable public expense. The other was that 
firms should not be enabled to use the assistance 
afforded to them by the Authority to build up 
exclusive rights for themselves. 

In answer to Mr. W. N. Warbey (Labour), 
Mr. Butler said that the current civil allocation 
of plutonium and U 235 was sufficient for the 
Programme of more advanced types of civil 
power and research reactors now in hand. 
The main limiting factor in that programme 
was the shortage of suitably-qualified scientists 
and engineers, both serving with the Authority 
and in industry. He added that the Government 
did not consider it necessary to publish a White 
Paper on the control of the private development 
of atomic energy or on the release of enriched 
uranium for civilian needs. 

With respect to the Euratom proposals, the 
meetings o! the O.E.E.C. Ministerial Council on 
February 27 and 28 gave much hope that the 
European m:tions would act together in exploring 
the possi’! ‘ies of this new form of power. 


OVERSE\S ATOMIC POWER STATIONS 


In reply '» questions by Mr. R. Moss (Labour), 
on anoth. occasion, Mr. Butler said that the 
Authorit i had discussions with a number of 


firms inter ted in the building of atomic power 
Stations rseas. As to a statement by 
Mr. Mo at the United States Government 
had rele: 10 fewer than 40,000 Kilogrammes 
: on 35 for civilian and peaceful uses in 
the og and elsewhere, Mr. Butler agreed 
roto ware of the situation in the United 


idded that his information came 


chiefly from the public Press. The Authority 
in Britain had held two meetings with manu- 
facturers of heavy electrical plant to explore the 
possibility of export business in this respect. 
Mr. Butler informed Mr. R. Mason (Labour) 
that he had seen reports in the Press of one 
agreement between an American and a British 
company to build nuclear power plants abroad, 
including Commonwealth countries. It was 
reported that the American company would 
design and supply the nuclear reactors and the 
British company the remainder of the plants. 
Neither the Government nor the Authority had 
been asked to give any assistance in this matter. 


TECHNICAL EDUCATION IN SCOTLAND 

The programme of developments in technical 
education in Scotland was the subject of a 
lengthy series of questions. Mr. J. Henderson 
Stewart, Joint Under-Secretary of State for 
Scotland, informed Mr. Malcolm MacPherson 
(Labour) that it was hoped that £3 million of the 
£10 million building programme for the central 
institutions and local technical colleges in 
Scotland mentioned in the Government’s White 
Paper Technical Education (Cmd. 9703), would 
be commenced within the coming two years. 
Much, however, would depend upon the speed 
with which sites were acquired and plans prepared 
by the local authorities and institutions concerned. 
The Government hoped that the figure put 
forward would be exceeded, but they felt tolerably 
sure that at least a programme involving that 
amount of expenditure would be started within 
the period mentioned. 

Also in answer to Mr. Malcolm MacPherson, 
Mr. Stewart said that the Central (Technical) 
Institutions were estimated to have about 3,200 
places for day students. Extensions at present 
under construction and further extensions 
envisaged would provide about 1,500 additional 
places. This was the Government’s minimum 
object and they would improve upon it if they 
could. 

It was anticipated, Mr. Stewart informed Mr. 
W. Ross (Labour), that an additional 500 to 600 
full-time teachers would be required to implement 
the Government’s technical education pro- 
gramme. These teachers were expected to be 
recruited from among the existing large number 
of part-time further education teachers, from 
industry, and from among school teachers. 
Deferment of Engineers 

Mr. Frank Beswick (Labour) asked the 
Minister of Labour and National Service 
whether “‘in view of the over-riding need to 
achieve the most effective deployment of our 
scientific manpower,” he would now reconsider 
his decision to call up engineering graduates 
of a recognised engineering Institution. In a 
written answer, Mr. lain Macleod stated that the 
current arrangements for the indefinite deferment 
of engineers and scientists for certain designated 
work were limited, and covered, with very few 
exceptions, only men with university degrees. 


Health of Welding Employees 


Replying to a question by Dr. B. Stross 
(Labour), who asked for a statement on the 
research being conducted by the factory inspector- 
ate on the industrial hazards associated with 
welding processes, and, in particular, into the 
composition of electrode coatings, Mr. Macleod 
said that a report on the health of welders had 
been published by the factory inspectorate in 
1951. The conclusions arrived at in that report 
were, in general, reassuring, but the Factory 
Department was considering the question of 
possible health risks from low-hydrogen_basic- 
coated electrodes. The strength of the factory 
inspectorate at the present time was considered 
to be sufficient, but this question was re-examined 
from time to time. 


Social Effects of Automation 

Urged by Mr. Frederick Lee (Labour) to set 
up a committee to inquire into the technical, 
economic and social problems raised by auto- 
mation, Mr. Macleod suggested that it would be 
better to wait for the report of the Department of 
Scientific and Industrial Research on that subject 
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before deciding upon future action. He was 
Sure that it would be a valuable report, although 
he did not expect anything earth-shaking to 
emerge from it. On a later occasion, the 
Minister told Mr. Will Owen (Labour) that 
he would be happier about the appointment of a 
committee if he knew what the committee would 
be expected to do. 


Nickel Ores in Southern Rhodesia 


The President of the Board of Trade, Captain 
Peter Thorneycroft, told Mr. Frederick Lee 
(Labour) that no discussions were contemplated 
between the Government and the Government 
of Southern Rhodesia with regard to the indica- 
tions of nickel-bearing ores found at Gatooma 
in South Rhodesia. He understood that the 
exclusive rights to explore these deposits had 
been acquired by a British mining company and 
that exploratory work was now in progress. 
This seemed to him to be a very satisfactory state 
of affairs. 


Dollar Imports of Steel 


Asked by Mr. Maurice Edelman (Labour) 
about dollar expenditure on the importation of 
sheet steel for the motor industry, Captain 
Thorneycroft said that imports in the twelve 
months ended January 31, 1956, from the dollar 
area of the type of sheet steel mainly used by the 
motor industry amounted to £17-4 million valued 
c.i.f. No information was available to show 
what proportion of this total was used by the 
motor industry. In reply to a supplementary 
question asking that the importation of hard- 
currency steel should be related to the export 
performance of the consumer, Captain Thorney- 
croft said that it was generally agreed that no 
scheme of allocations for steel ought to be 
introduced. 


Diamond Wire-Drawing Dies 


Questioned by Mr. R. S. Russell (Conservative) 
regarding imports of diamond wire-drawing dies, 
Captain Thorneycroft stated that these products 
were included, by value only, under the heading 
“Implements and Tools and parts thereof” in 
Division D.14 of the Trade and Navigation 
Accounts. Statistics supplied with his answer 
showed that in 1953 mounted and unmounted 
dies imported from the Netherlands were £5,542; 
from New Zealand, £1,709; and Belgium, £253; 
making a total of £7,504. In 1954, imports from 
Belgium, France, Sweden and “ other countries ” 
totalled £762. In 1955, imports were, respec- 
tively, Australia, £880; France, £522; the 
Netherlands, £19; Sweden, £1,250; and other 
countries £247; giving a total of £2,918. 


New Dam on the Upper Nile 


In reply to Mr. Hector Hughes (Labour), who 
inquired as to what progress had been made with 
the plans for a dam across the upper Nile near 
its source at Jinja on Lake Victoria, Mr. Alan 
Lennox-Boyd, Secretary of State for the Colonies, 
said that the Owens Falls Dam had been opened 
by H.M. The Queen in April, 1954. Owing to 
the increasing demands for hydro-electric power 
in Uganda and Kenya, however, a second dam 
would probably be needed by the early 1960's. 
Consulting engineers were at present engaged in 
examining a possible site. 


Electricity from Wind Power 


The Minister of Fuel and Power, Mr. Aubrey 
Jones, informed Mr. Harold Neal (Labour) 
that his Department was sponsoring a programme 
of research into the possibilities of generating 
electricity by wind power on a commercial 
scale and that that research was being conducted 
by the Electrical Research Association at 
Cranfield. The Department had also been 
contributing towards the cost of testing two large 
experimental windmills in other parts of the 
country. Mr. Jones felt that these experiments 
had been continuing over a sufficiently long 
period to enable the conclusion to be made that 
the probable contribution of this source of 
power towards the country’s coal economy was 
likely to be small: no more than between two 
million and five million tons of a coal a year. 
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THE HUMAN 
ELEMENT 


Increased efficiency a necessary concommitant 
of higher wages—Inflation hits union funds— 
Mobility of labour and individual security—Trend 
towards time rates?—Overcoming resistance to 
automation—Employers’ Federation turns down 
equal pay for women. 


oS & @ 


Higher Wages 


The increase in wages granted to draughtsmen, 
clerks and scientific workers last week in the 
engineering industries brings another 440,000 
into line with the 34 million workers granted 
increases on March |. The agreement between 
the Confederation of Shipbuilding and Engineer- 
ing Unions and the Engineering and Allied 
Employers’ Federation provided for an 8 per 
cent. increase on basic wages. This amounted 
to 12s. 6d. a week for skilled workers, Ils. for 
semi-skilled and 9s. 6d. for unskilled. The 
increases granted to draughtsmen, clerks and 
scientific workers range from 13s. a week for 
a man of 21 to 15s. a week for a man over 25. 
Women’s wages will be raised by 9s. 6d. a week. 

The stage is now set for a year which, for 
British engineering, is unlikely to be an easy one. 
Export markets are becoming more competitive 
and a major effort is required to stem the gains 
made by German and other European engi- 
neering products in the proportion of world 
trade for which they account. High wages are 
not necessarily a stumbling block to increased 
efficiency and lower real costs, since they are a 
powerful incentive to investment in up-to-date 
plant. The proof of this is that the leading 
companies in various sections of the engineering 
and metal industries almost invariably pay wage 
rates substantially above the average. But the 
industrial climate is changing and may change 
even more quickly during the next few months. 
The challenge to industry, managers and workers 
alike, is building up to something quite sub- 
stantial; stable costs and the ability to quote 
firm prices may be decisive factors not only in 
the country’s export drive but in each company’s 
prospects. 
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Trade Union Reserves 


A recent Trade Union Congress survey of 123 
unions shows that the trade union movement is 
not unaffected by inflation. It has been 
apparent for some time that although several 
of the larger unions have big invested funds, 
there are a large number which are operating 
under difficult financial circumstances. Admin- 
istrative costs have gone up more quickly than 
income, and important work on propaganda 
and education is hampered by lack of money. 

Spending by unions on administration was 
three times higher in 1954 than in 1939. On 
the other hand, membership has increased and 
contributions have gone up to some extent. 
In consequence, administrative costs per union 
member have increased by only 82 per cent. 
Such a rise is, however, serious enough. Twenty- 
five unions had not increased their levies over 
that period and one union has not raised its 
contributions for 50 years. Other causes of 
rising costs have been superannuation, cash and 
other benefits of the welfare age. One way and 
another, three-fifths of the unions making a 
return under the survey spent more than their 
total income from contributions—to the tune of 
over £500,000 in all. One union in six, mostly 
small ones, had to draw on their reserves. 
The amounts being put to reserve are falling 
seriously. 

An army fights on its stomach. A union 
fights on its funds. A recent object lesson in this 
was the comparative power of the typographers 
in the recent printing dispute compared with the 


locomotive men last summer. More than that, 
if the unions are to get good men they must pay 
for them accordingly, and they cannot pay 
adequate salaries if they are under constant 
pressure to economise. 


x * * 
On Being Redundant 


‘** Redundancy ™ is a word heavily charged with 
emotion in industry. The British Productivity 
Council has now issued a pamphlet called 
‘* Productivity and Redundancy” as number 
six of its action series. It is a genuine effort to 
explain that redundancy in any healthy economy 
is the price of change, of progress. Unfortun- 
ately, redundancy is a coin in which individuals 
pay. It brings the high-flown theory of the need 
for mobility of labour into the weekly pay packet. 
It involves “me” as opposed to “them.” It 
is the ideal medicine for the other chap and 
bane for “* me.” 

The pamphlet shows that redundancy is, in 
a degree, inevitable and that it runs counter to 
the individual’s desire for security. It shows 
what the Government can do and what the 
employer should do when some redundancy 
becomes inevitable. The pamphlet is at its 
weakest in dealing with what the Government can 
do. In its efforts to raise the pamphlet above 
party issues (the booklet has the blessing of both 
sides of industry, the Government and Mr. 
Gaitskell) it skates over the fact that redundancy 
may have to be created in order to move resources 
and men to other industries no matter how 
efficient by normal criteria an industry may be. 
For example, you may have to create some 
redundancy in order to force an already efficient 
motor-car industry to reduce its costs and so 
export more. It is something of an achieve- 
ment, however, to have got such a large measure 
of agreement on such a difficult subject from 
both sides of industry and from both major 
political parties. 


x k * 


Time, Gentlemen, Time 


Some of the basic differences in outlook between 
factory workers in the U.S. and the U.K. are 
illustrated by the new proposals by Vauxhall 
Motors to replace bonus payments by straight 
time rates which were accepted by the operatives 
last week. In general, U.S. factory workers 
want productivity to increase both as a result of 
rapid mechanisation and of improved manage- 
ment methods, and their main preoccupation is 
to ensure that they get the biggest possible share 
of the benefits. Many British workers are still 
frightened by the white-bearded bogey-man of 
unemployment. 

That U.S. workers are not unconcerned with 
continuity of employment is apparent from the 
importance which was attached to the Guaranteed 
Annual Wage negotiations in the motor industry. 
But employers in the U.S. are well aware that 
rapid mechanisation and improvement in 
methods necessarily involves constant revision 
of time-study work, which is expensive and not 
popular with their employees. Although the 
majority of the latter probably accept the fact 
that new machines and methods must involve 
new times, a minority always tend to look 
askance at what they think may be “ fiddling 
with rates.” 

On the other hand employers in the U.S. are 
able to take a tougher line with those who, 
when on time rate, do not pull their weight 
because the majority are keen to increase 
productivity with resultant benefit to themselves. 
Whether the same would hold good in Britain 
is more doubtful, and although it is said that 
most Vauxhall employees will receive increases 
under the new agreement it will be interesting 
to see what happens if a minority fail to exert 
themselves and, as a result, receive a low merit 
rating. 

The scheme should be popular with foremen 
and supervisors and should assist in promoting 
recruitment to their ranks. Hitherto quite a lot 
of good factory workers have refused a foreman’s 
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Automation Worries 


Experience in the United States s 
the telephone industry may Prove one of the 
main testing grounds for automation’s Claim to 
popular support. The introduction of automatic 
switchboards in the 10 years 1945 to 1954 has led 
to a decrease in the proportion of Switchboard 
operators from 52 to 39 per cent. of the total 
labour force involved. As could be expected 
the proportion of construction, installation and 
maintenance workers rose, from 17 to 24 per 
cent. and—more surprisingly perhaps—that of 
clerks rose also, from 16 to 20 per cent. $o far 
the rapid growth of the industry has prevented 
redundancy from becoming a major problem: 
in fact there has been an increase of 16 per cent, 
in the number of switchboard operators employed. 

So long as the rate of expansion is maintained 
in those industries where automation is introduced 
there is a good chance that adjustments in the 
labour force can be made simply by slowing 
down recruitment. There is, however, suspicion 
and distrust on the part of the operative, or 
so-called production worker. American trade 
unions have been quick to point out that the 
re-training and transfer of affected workers wil! 
become an essential feature of the spread of 
automatic techniques. Eventually, as the rate 
at which labour is economised exceeds the rate 
of industrial expansion, the U.S. operatives 
advocate a shorter working week. 

There is little doubt that the problem of re- 
training will have to be faced in this country, 
before very long in certain industries. Unless 
adequate provision is made for this the British 
worker is no more likely to support the intro- 
duction of new and better machines than his 
American counterpart. 
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Unequal Women 


Women workers in the engineering industries 
have failed in their claim for equal pay. The 
Engineering and Allied Employers’ Federation 
turned it down flat and their counter-offer of 
increases proportional to those granted to 
male employees last month has been refused by 
the engineering unions. The matter Is now 
considered to be “in dispute.” A request 
made to the Minister of Labour to set up 4 
Court of Inquiry was turned down but the 
Ministry’s chief industrial commissioner will 
invite representatives of the unions and, sub- 
sequently, of the employers to state their Views. 
Some 200,000 women are employed by 
members of the Employers’ Federation, and the 
increase claimed — £1 17s. 10d. a week in “4 
basic wage—would have added about £234 
million to the annual wage bill of Federated 
firms. If companies outside the Federation are 
included, between 400,000 and 500,000 women 
are affected and the total cost would be about 
£50 million a year. This compares with 
million a year for the increase grated to ote 
in the same unions. The claim '!s therefore # 
very major one, and is likely te “¢ fought ear 
and nail by the employers. 1'~ \ssues ral : 
are, of course, quite different © °™ those he 
normal wage claim and will nee 2 wide ai “4 
before they are generally ur rstood Sion 
industry where women are, by 0n8 
most unequal. 
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METROPOLITAN “VICKERS 


ELECTRICAL 


[SUPPLEMENT] 


C 


'@) 


Originally designed for the new 275-kV. British 
network, but now being extensively supplied for 


Over 70 equipments now in service or under 
construction. 


Breaking capacities from 5,000 to 15,000-MVA. 
Available for high-speed single-phase and 3-phase 


LTD 


TRAFFORD 


PARK 


Type GA Multi-break 


circuit-breaker. 


MANCHESTER 





Member of the A.E.I. group of companies 


Leading Electrical Progress 


air-blast 





F/A403 
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Body castings, 


are supplied by the 

Friar Park Foundry and 
this photograph of the 
25 ton “*Hydralite” 

is produced by By well considered designing and 

kind permission of 


careful choice of modern materials, 
Tang yes, Limited 





Tangyes, Ltd. of Birmingham have produced 


the ““Hydralite” range of light-weight jacks. 


Produced mainly from aluminium alloys, 
with no sacrifice of the safety margin, 


they will lift 15 to 50 tons and yet 


themselves are lifted by one hand. This 25 ton 


Jack weighs only 53 lbs. 
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FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS. 
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Turnets Multi Vee Rope 
Drives play an important 
part in connecting the 
main motor and the 
levelling motor to the 
wotm reduction gear in 
hoisting machines for 
electric lifts. As used 
by the Express Lift 
Company Ltd. 











TURNERS 


CORD \/ BELTS 


Made to B.S.S. 1440/1948 





Mokers also of 
RUBBER & BALATA 
POWER TRANSMISSION BELTING 
RUBBER CONVEYOR BELTING 
ENDLESS WHIPCORD BELTS 





TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAN? 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 
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ALLEN 
DIESEL POWER 


for Industry 















ALLEN DIESEL ENGINES: Two-stroke type (built under licence from Harland & 
Four-stroke types—115 to 710 b.h.p. (75 to 450 kW). 
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A modern power house equipped with diesel 
generating plant is an important part of the electrifica- 
tion of the large Worsted Spinning and Weaving 
Mill of John Priestman & Co., Ltd., Bradford. 





A section of the diesel plant installation (illustrated), 
comprises two 8-cylinder, 1,080-b.h.p. Allen two- 
stroke engines running at 375 r.p.m., driving 
750-kW alternators wound for a 6-3 kV, 5)-cycle, 
3-phase supply. The total generating capacity of the 
plant installed is 2,680 kW, including a 250-kW Allen 
turbo-generator which can be run in parallel with the 
diesel sets if required. This turbo-set was in service 
with a variety of reciprocating steam plant prior to 
electrification. 


Power is transmitted on a ring main to five trans- 
former sub-stations, where the voltage is reduced to 
415 for power and 240 for lighting. 


The modernisation of the power plant at this mill 
has effected a substantial reduction in power costs. 


Wolff Ltd.)—360 to 1,080 b.h.p. (216 to 750 kW) 
Speed range : 333 to 750 r.p.m. 


W. H. ALLE SONS 6 €2 


BEDFORD 


ENGLAND 
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Perkins diesel engines have been supplied for three hundred and ninety-one different power 
applications and are known to be operating in one hundred and forty-three countries. 
They are available in a large range of commercial vehicles, tractors, industrial plant and 

equipment, and for marine use, thus enabling the operator to obtain maximum 






STANDARDISATION OF POWER UNITS 
Pe Perkins overseas distributors and the representatives of the many manu- 
5 Ww facturers who standardise on Perkins diesel engines ensure universal 
~ AVAILABILITY OF SERVICE AND 
REPLACEMENT PARTS 









PROVEN RELIABILITY, LONG LIFE 
AND OUTSTANDING 


-« 


FUEL ECONOMY 


x Sy . \ 
aS Experience of the demands of an extensive variety of power 
\ applications has developed a range of diesel engines of 
















PERKINS INDUSTRIAL DIESEL ENGINES 1 
DETAILS P3(1) | Pact) | Lact) | Pe”) | $6C1) ; 
Bore 3}" 34" - 3}" a | 
Serehee ics. . s 5° 5° 4 5” 5" { 
No. of Cylinders 3 4 4 6 6 I 
Swept Volume: Litres 2.36 3.14 442 4.73 7.% 
Cu. ins. ... 144.3 192.4 269.5 288.6 450.8 1 
Normal Max Speed R.P.M. 1,800 1,800 1,800 1,800 1,800 t 
Brake Horse-powers: 
at 1,000 r.p.m. 15.75 2.5 31 32.75 sl ' 
- ae 19 2% 37.5 39.75 61 | 
1,500 ,, 24 32.5 Me 49.75 % 
1800 |”, | 28.25 375 53 575 89 ! 


HIGH QUALITY 


~ ~* 

















(Based on 12-hour continuous operation under the specified conditions of B.S.S.649/1949) 


PESELS... For INDUSTRIAL, VEHICLE, AGRICULTURAL 
| AND MARINE APPLICATIONS 


F. PERKINS LTD., PETERBOROUGH + Phone: Peterborough 534! 
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OF ALL TYPES AND HORSEPOWER ACCORDING TO OUTPUT, SPEED AND RATIO REQUIRED 


Ss. E. OPPERMAN LIMITED 
BOREHAM WOOD, HERTS. 


ELSTREE 2021 


Erwoods 
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MORRIS 


MECHANICAL HANDLING MACHINERY 


For over seventy years we have been 
making lifting and conveying machinery 
which for dependability, workmanship 


and quality of materials is unsurpassed. 


HERBERT MORRIS LTD 
P.O. Box No 7 


LOUGHBOROUGH 
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. .. but nothing shocks the NvLoc 


24-volt or 232,000-volt Switchgear—it makes no difference to a Nyloc 
: self-locking nut. The nylon insert grips the bolt thread so firmly that 
nothing (except a spanner) can disturb it. The Nyloc is the nut for 
any type of switchgear—oil immersed, air break, indoor, outdoor, 
contactor gear or flameproof equipment : it’s the right nut for 

oe any location where a normal nut would work loose. 

’ George Ellison Limited have found that using Nyloc Nuts in 
the assembly of their distribution switchgear does away with 
the need for constant inspection and maintenance. For 

: example, they use 200 3” Nylocs on the busbar supports 

and contact assemblies of every 3,000 amp. circuit 

breaker. Equally tenacious are our Fibre Nuts and 
’ Pinnacle Nuts. We'll be glad to advise you which 
type of self-locking nut is best for your purpose. 


SIMMONDS AEROGESSORIES LTD 


C a TREFOREST, PONTYPRIDD, GLAMORGAN 















ay Branches - 7-8-9 St. James’s Street, London, S.W.1. Lancaster 
* House, Newhall Street, Birmingham. 2 St. John Street, Man- 
; chester, 3. 73 Robertson Street, Glasgow, C.2. 


wy e" Also ; Stockholm, Copenhagen, Melbourne, Sydney, Johannesburg, 
“A. Amsterdam and New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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TO COUNTER CORROSION 





In the filtration of corrosive liquids, the choice of the 
right material in the filter is of first importance. In oil 
and petrol engines, for example, lubricating oils are often 
contaminated by corrosive products of combustion which 
can attack the filter element and impair its efficiency. 

One company, the Automotive Products Co. Ltd., have 
Overcome this problem with Monel. In the Purolator 
Filter, shown here, both inner and outer coiled elements 
consist of wedge-shaped wire of this material. With its 
high corrosion-resistance, this Wiggin nickel-alloy 
ensures long and effective life for the elements. Ease of 
Working, strength and rigidity are other outstanding 
advantages. In this way, Monel is meeting the most 


Now they’re using 


exacting needs for efficient and continuous oil filtration 
today, in the Bristol, Alvis and Napier aero-engines, in 
Rotol gear boxes, De Havilland gas turbines and in 
the Armstrong-Siddeley feathering pump. 

This application is typical of the many ways in which 
Monel and other Wiggin nickel alloys are meeting severe 
corrosive conditions. 











is ready to give advice on the choice of suitable 
materials for resistance to corrosion or exacting 
temperatures. Full technical data on Wiggin 
nickel alloys are available on request. 





itp yy, www. YMG IL iD 


* Monel’ is a Registered Trade Mark 





& HENRY WIGGIN & COMPANY LIMITED wice:w srecer | sirmincuam 6 
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the front line 
of reliability 


MANUFACTURERS OF ) 
Pa eae Soe 
RAILWAY DOCK & HARBOUR EQUIPMENT” = —- 
INCLUDING 
LOCOMOTIVE & WAGON TURNTABLES 


LOCOMOTIVE & WAGON TRAVERSERS 


SHUNTING & DOCKSIDE CAPSTANS 





COWANS SHELDON & CO LTD 


CAR LS eG. AR FT ee. OC A aE eet 2 M9 6? 
LONDON OFFICE: AFRICA HOUSE KINGSWAY W.C.2 TEL: HOLBORN 
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High - pressure turbine rotor 
and axial compressor rotor of a. : : ie 
BTH 1200-h.p. gas turbine ; a re . 
installed in the Shell Tankers ‘ee / me ee od 
ship “ Auris’? of 12,000 -tons Bs ‘ Hei fl 
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ALLOY STEEL MAKERS - FORGE MASTERS - HEAVY ENGINEERS => 


SHEFFIELD Aa MS 
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M.T.E. Seven Section 
Three-Stage Automatic 


Boiler House Control Panel 


AUTOMATIC CONTROL GEAR 














iis FOR ALL INDUSTRIAL APPLICATIONS 
EES ... SSE * * * 
Seeman sae AIRBREAK CONTACTORS ~ STARTERS 
anuan take TIMING RELAYS + PUSH BUTTON STATIONS 
STAND Wo. 639 

* * * 


“VARI-DRIVE” SPEED CONTROL EQUIPMENT 








MTE Control Gear Limited 


LEIGH-ON-SEA ESsetx 


TELEPHONE LEIGH-ON-SEA 77224 (3 LINES) TELEGRAPHIC ADDRESS ELECTRICS LEIGH-ON-SEA 
MIDLANDS BRANCH office 47 WARWICK ROAD COVENTRY TELEPHONE COVENTRY 64561 
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My : hi ) . 
ee, ! 
Machining the rotor shaft. The completed rotor will weigh mot 
300 tons. A ) tr) 
ota . 
‘ %, r hi 
be , Ae ; 
tis | ae t 
7¢ . m 
j ; of 
biel Mies Oe 
’ he “7 : 
The thrust block which will carry 360 tons dead weight, and 190 tons Lay ot i,t th : 
of water thrust. t ie be 
ee |, 
he ¢: a 4 
METROPOLITAN-VICKERS Ma ibe me 
ELE TR A h PARK na 4 rer af > 
| a hiboee FR 4 
as he 4 “ 
Member of the AEI group of companies. 05) Fine eG 
& a a . ri : Y ' 
a |" oe rey ¥ a 
Leading Electrical Progress = 
C/A 502 ji 4 % ‘ Fa 
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there’s always space for 


SUPASLOT 


SIZES TO SUIT ALL LOADS 


construction : SUPASLOT MAJOR 12 and 14 


G. Steel and 12 G. Alu- 
minium 25% by 1% in. 





, : SUPASLOT MINOR 14 G. 
the most versatile and economical available. I} by Hin 4G. Steel 


Triangular construction with four bolt SUPASLOT INDUSTRIAL 10 G. 
rigidity—-a range from which you can choose i. 14 by If in. 
just the right weight for the job—inter- . All in packets of 100 ft. in 
changeable, 10, 12 and 14 gauge (you can build 10 ft. lengths with nuts and 
in the extra strength without costly double bolts. 
supports). ALL INTERCHANGEABLE 
Just order Supasiot.... Stop.... look.... ; Visit Stand J 17 at the Factory 


: : ; . ‘ F Equipment Exhibition, Earls 
and build——without plans, without special skill. Court, April 9th-14th. 


THE SUPASLOT ANGLE COMPANY (GB) LTD 


Broadway Chambers, 40 Broadway, London, S.W.|I 
Telephone : TRAfalgar 6922, 5178 Telegrams: Supasiot London 


191 Corporation Street, Birmingham 4 . if Cannon Street, Preston, Lancashire 
Phone : Central 4830 Telegrams : Supasioc Birmingham 
Works: Birmingham and Preston 


olor DD BD BD Di RP a a ae eS Pe Pe ee ee ee eee eee 
ag ich Millay Baa a Ss ny Sig lng lag) Mili il’ Baling Teting’ long) dating) Meboay) Mie Ske 


ee ee eee ee eee eee eee eS eS eS es ee a Shot a a eQamad 
: ‘ e . ow 














It is too dear to waste. Yet tremendous waste is going 
on daily through the distribution of Oil from the drum. 
Our Tank Storage and Pump Delivery Method will save’ 
you at least 10% to 124% of Oil. "4 
At the same time it is fully 25% quicker, infinitely 


Se Seopa cleaner and less dangerous. We also supply complete 
. equipments for the storage and handling of petrol, etc. 


DOWSON & MASON LIMITED 


ALMA WORKS . LEVENSHULME 
Telephones: HEAton Moor 2261 (3 lines) 





MANCHESTER 


Telegrams : Gasify, Manchester 19 
€4577 
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Scientifie management 


and the managing scientist 


. your works fully equipped to take every advantage of 
modern automatic methods of quality control? The” Hilger 


& Watts organisation, with the benefit of a century’s expe- 
rience in the forefront of precision scientific and mechanical 
instrument-making, supplies the analytical and measuring tools 


needed and the knowledge to apply them. 





DIRECT-READING AND RECORDING SPECTROMETERS 
ENGINEERS’ MEASURING INSTRUMENTS 
OPTICAL PROJECTORS AND MEASURING MICROSCOPES 











HILGER & WATTS LTD, 98 ST PANCRAS WAY, LONDON, NWI. GUL 5571! 



























The increasing use of Thornycroft 





Liquid Fuel Burning Equipment 
both for Marine and Industrial 


LIQUID FUEL BURNING 
EQUIPMENT 


installations indicates apprecia- 
tion of its special features— 
safety and simplicity in operation 
and a high standard of work- 


manship. FOR MARINE AND 


For full particulars, write for a copy of publication SEB.89A in INDUSTRIAL PURPOSES 
Which will be found a questionnaire for completion and return to us. 





High pressur: 


! fuel installation i ” ” bui the Suez : 
wes mage tnt dn yay a : Partlof the7installation*at Messrs. Courage’s Alton Brewery. 





JOHN l. THORNYCROFT & CO. LIMITED, WOOLSTON WORKS, SOUTHAMPTON 
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There is no faster, more accurate or versatile 
means of production available to the heavy and 
medium engineering industries today than the 
Innocenti—C.W.B. planer or floor type Heavy 
Universal Milling and Boring Machine. Unique 
features of these machines include movable 
headstock, automatic cycles and attachments 
permitting the full power of motor to be used at 
right angles to the axis of the spindle. 





SPINDLE FAF) 
SIZES M.M. MILLING/BORING FAP)140/95 204/147.5 305/200 410/300 
SPINDLE MOTOR H.P.) 25 40 69 70/100 
A large Diesel engine bedplate at 
Queen's Island, Belfast. F.A.F305/ 
200 floor type machine, contour 
i milling. 
pa 
\ 
\S 
AS FOR SURFACING, BORING, HEAVY DRILLING AND 
a. yo® COPYING DIESEL ENGINE BEDPLATES, CYLINDER BLOCKS 
Bag \ 
. ‘ ys AND ENTABLATURES ; MARINE GEARCASES AND 
é , yp TURBINES ; ROLLING MILL HOUSINGS ; WATER TURBINES ; 


LARGE DIES; PRESS AND LOCOMOTIVE FRAMES 


AND ALL SIMILAR WORKPIECES 


SOLE AGENTS IN THE UNITED KINGDOM 


SS haey HENDERSON & KEAY LTD. 


Manufactured in Milan by 
Innocenti Soc. Generale Per L’ Industria Metallurgica E Meccanica 189 PITT STREET, GLASGOW, C.2. 


Telephone : CENtral 0261 Telegrams : ‘Imporex, Glasgow’ 
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in the half of the fan casing (above) our hound Rollover Ne th ih 
could find only one blow hole—the flanged aperture at the et R + 
. . . . M4 . . : 
top. (Right) we see the same casting with its mate in one Xe sy bs £ 
of our machine shops. The machine operator, moleskin r i 
F e by ° 
waistcoat type, cannot be told anything about horizontal Ae ‘Ae 
; RS, .i ne 
boring. He won’t lay a bead on a hare unless it’s on the any. ? ab 
t4 Ld a 
° . : ” a 
beam, 100 yards min., small bore ammo, gale warning ai ‘cr RE 
cones hoisted. To him, a micrometer is as crude an weak a 
; ; > @au 
instrument as a wagon weighbridge is to an analytical fi hee, ee. 
~~ a? ek i Re 
* di “a 
° . . ; >. <a ’ 2 
Our wn analytical chemists watch the quality of our ee rag oh 
7 ° ° . ° Pi é. aa | 4 " 
Wes! ‘oast Hematite iron like hawks. Not a pip too much Vo (Oe 4M 
f ‘ as 4 I aa ec RIE eee EE oe : a es 4; ~ 
of s hur; not a trace of harmful residual elements to | 5 , eo" 
3 : JI, IN ARL | at fr 
3 cau emature cracking, or the metal would be doomed Na) es a % 
; ; . ii Sa. VP 
to sed for making door stops. We make castings in “i taut! ts 
hig ; ; 00) lee BO 
gre. n and special irons. We machine them. We relieve tire ; 4 4 
a aes i Js 
the —_sses in them. The stresses in ourselves are relieved a ia . 
by! heat of the chase. re end 
% iB es 
t NGTON ENGINEERING COMPANY LIMITED WORKINGTON CUMBERLAND ENGLAND aa Aerie 
. 
. ieee we 
CA 10 ai : 
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** Newallastic”’ 


bolts and studs have qualities which are 
They have been tested by every known 
device, and have been provedito be stronger and more resistant 
to fatigue than bolts or studs made by the usual method 


Baul fea 
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absolutely unique. 
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© facreated density 


Greatly increased density of line colour without loss of 
printing speed. 


Greater contrast 


Exceptionally smooth colour continuity resulting In re- 
markable sharpness of line and clarity of print from weak 
pencil line originals. 


© Sader printing speeds 


Oey Introduction of faster printing blackline materials per. 
mitting rapid exposure even from relatively 


originals such as typewritten business letters. 


all avalable with the ‘weproved WHAX 2nd AMMONAX MATERIALS 


If you are not already using Unax semi-dry or Ammonax ammonia vapour developed Dyeline Processes please write for 
sample test rolls to prove the advantages of these new coatings 


HALL HARDING LOD Sesser: ces: sme 





FERRANTI LTD - HOLLINWOOD -: LANCS 


Office: KERN HOUSE, 36 KINGSWAY, W.C.2 


4 
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29 april-8 may 1956 a oe te 

HANNOVER EH 
german industries fair 

heavy and light industries fair Het 


A most comprehensive cross-section of capital and consumer 





goods exhibited by 4000 manufacturers 


EST Sole U.K. representatives SCHENKERS LTD.—shipping and Forwarding Agents. *. 
27, Chancery Lane, London, W.C.2._ *Phone CHAncery 6612 Telex LONDON 2-2625 Hoth, 





ELECTRIC 
OVERHEAD 
TRAVELLING 


—CRANES-_ 


DESCRIPTIVE BROCHURE ON 



















REQUEST : j 
ALSO MANUFACTURERS OF : | ; 4 oe aD 
HAND, STEAM and ELECTRIC bee oh 
DERRICK CRANES é‘ os it 
LONDON OFFICE: Finsbury Pavement House, * ip 4 
120 Moorgate, E.C.2 ; 
Tel.: MONarch 4629 r ae ay 
: - . ta 
ton E.0.7 CRANE by 56’6’ ft- SPAN. ~ Y 7 ty 4. ; 
|  e. f ' e a A, f 
ANDERSON a 
& 5 a | S (3 Wi : ; i 2 ¢ 3 
Telephone : Telegrams : 3 . 
742 CARNOUSTIE THE ANDERSON-GRICE CO. LTD. DIAMOND “ ‘ 
e 214/55 TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND CARNOUSTIE y 
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Cut manhandling costs 















‘this easy Way... 


Whatever you lift, crates, castings, ingots, barrels or 
plates... it’s easier, faster, safer with special Lifting 
Tackle. Our Slings and Clamps are available in a 
wide range that will meet most industrial and shipping 
needs. All lifting tackle is made to B.S. specification 
where applicable and is tested in accordance with 
statutory requirements. We shall be pleased to 
forward literature on request. 


lf you have a lifting problem that has thus far defied 
solution, our Special Service Department would like 
tohelp you. Your enquiry will receive our immediate 
attention. 


RICHARD GREEN LID Ge 


CRADLEY HEATH, STAFFS. 


Telephone : Cradley 6261 /2/3. Telegrams : Richard Green, Cradley Heath. 





Structural Steelwork 


by AUSTINS 





specialists in the design, 
fabrication and erection 
of structural steelwork 





SY = vy ca 
hh — me Bian 


New factory building for Messrs. William Cooke 
& Sons of Rotherham. 300 ft. x 120 ft. spam 


9) The County Primary School, Crosland Moor, 
Huddersfield. 








JAMES AUSTIN & SONS o> LTD 


STRUCTURAL ENGINEERS - DEWSBURY - YORKSHIRE 
Telephone: 1750 (7 lines). Telegrams: AUSTINS pEwSBURY TELEX 
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2D terested in Couplings ? 


MOSS GEARED COUPLINGS are the perfect solution to 
the problem of retaining efficient operation of 
connected shafts. Intensive research has enabled 

us to design Couplings which not only balance alignment 
errors, but also permit free lateral float to the shafts, 
thus increasing enormously the life of connected 
machinery. 











Standard type coupling for Spacer type Coupling for 
use where driving and use on pumps, etc.——pro- 
viding space for with- 
drawal of pump cartridge 
and coupling varying shaft 
proximity. sizes. 


SS GEARS 


THE MOSS GEAR CO. LTD. - CROWN WORKS - TYBURN - BIRMINGHAM, 2% 
"Phone : ERDington 1661-6 "Grams : ‘ Mosgear, Birminghem' 





driven shafts are of similar 
diameters and in close 





$63 


















PICKERING of Wishaw 


e single lifts of 


pac ty tnt ode e d g s Pp 
have ca ' mn his m rw i] in ho to handl 


70 TONS IN WEIGHT 


Welding for Strength/Lightness 









Y LTD., 






MPAN 
ERING & CO 
Consult: R. Y- Aw a Scotiand. 
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Engineering CASTINGS 
in GREY IRON 


... from a few lbs. up to 60 tons capacity avail. 













AA , 
eS ae eo 


able at DAVY-UNITED. Enquiries to the Sales Depart. 
ment, Davy and United Engineering Company Limited, 
Park Iron Works, Sheffield, 4. Telephone: Sheffield 22161. 


( DAVY-UNITED 


DAVY AND UNITED ENGINEERING COMPANY LIMITED 
PARE IRON WORKS, SHEFFIELD, ¢ 


~ One 54 | Os 








Also GASTINGS IN S.G.I. Davy-United are 
producers of spheroidal graphite iron under 
licence from the Mond Nickel Company 
Limited. For details of how castings in this 
special material can help you, write to the 
Sales Department. 













An 8} ton cast iron Acoumu- 
lator Ram ; 21’ 1” long x 2 24° 
diameter ; hydraulically tested 
to 1200 lbs. p.s.i. We regularly 
produce rams of this type up 
to 27ft. long. 











A DISHED END 4’6” DIA. x 5” THICK 


HEAVY STEEL PRESSINGS 
CUARLES,,.,.M* NE 


GLASGOW 


— 
—- 
—_ 
—— 
—_—_ 


——— 
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Makers of 
all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 
Hydraulic Plant 


Illustration shows 
Motor - Driven, Two-Stage, Double - Acting 
Air Compressor 


Capacity 500 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. R.P.M. 360. 





< 





VULCAN WORKS 
ESTD. PAISLEY, SCOTLAND 1838 


Fullerton, Hadgart a perelay Ne 














£4,000,000 TWICE IN THREE MONTHS 














FROM CHINA 


What are you doing to get a share in this business? 


Trade delegations who visited the new China recently have returned 
with millions of pounds worth of orders and the promise of further 
orders in the near future. 

In the words of the Chairman of a well-known Far Eastern Bank, “the potenti- 
alities are as great as they have been for over 100 years, and will be still 


greater when political and ideological difficulties and suspicions are 
swept away”. 


Read FAR EAST TRADE and be up to date on Asian affairs 


An advertisement will make you known in what will become one 
of the largest markets of the Far East. 


WRITE FOR A FREE SPECIMEN COPY 


CIRCULATING IN CHINA, HONGKONG, INDIA, PARKISTAN, BURMA, CEYLON, INDO-CHINA, INDONESIA, 
JAPAN, MALAYA, PHILIPPINES, SINGAPORE, THAILAND, AUSTRALIA, NEW ZEALAND, KOREA 
and to all Government Buying Officials in China. 


15 SOUTHWICK ST., HYDE PARK, LONDON, W.2. 


———ae 


Te 
a 
Fa 
oe 
x 
“al 


aD 


MEMBER OF THE 
AUDIT SUREAU 
OF CIRCULATIONS 


Tel: PADdington 2607-8-9 
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That THERMOLIER unit heaters maintain 
uniform temperature in industrial 
buildings efficiently and economically 

is proved by the extensive application 
throughout the industrial field of heating 


@ Write for descriptive literature. 
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... goes a long way with 


MATHER & 


PARK WORKS 


PLATT 


MANCHESTER 10 


.,. the Thermolier 


UNIT HEATER 





SPONSORED BY ‘THE FACTORY MANAGER’ AND 
“FACTORY EQUIPMENT NEWS’ 


Factory 
Equipment 
Exhibition 


AT EARLS COURT 
9°— 14" APRIL 


Daily from 10am to 7pm (Saturday 1oamto 5pm) 
©. Sut EVERY ENGINEER, DESIGNER & DRAUGHTSMAN 



















Oil Fuel in Industry 
A comprehensive display of Oil-Burning Equipment 
covering 12,000 sq. ft. of space. 


Measurement and Control in Industry 
Of outstanding interest are the many displays of 
the latest instruments and controls, 


Protective Clothing Parades 
3 times daily — 11.30am; 3pm; 5pm. 
( Saturday—11.30am; 2.30pm; 4pm.) 


Work Study Conferences 
The British Productivity Council will be holding 
conferences on April 10th, 11th and 12th 


ADMISSION 2/6 OR BY COMPLIMENTARY TICKET 
which will be gladly sent to all readers on application to 
the Organiser, Factory Equipment Exhibition, Dept. X, 

4 Snow Hill, Holborn Viaduct, London, E.C.1 
Telephone: CENtral 0354/5 


WILL FIND A VISIT WELL WORTH WHILE 





Te 
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C.E.A. LONDON ENGINEERS 


**MEGGER” EARTH TESTERS 








= 


Engineers of the London Division of the Central Electricity Authority use 
« Megger” Earth Testers to test the cfficiency of earthing on recently erected 
metal pylons. 

This is only one of the many uses to which they, and engineers and electricians 
everywhere, put this famous earth tester. For instance, periodical tests are 
made to ensure that the initial low resistance of the pylon to earth is maintained. 


Another use to which the Authority puts the “‘ Megger ” Earth Tester is for 
testing soil resistivity, as a guide to the location of new earth electrodes. In 
rural areas it is often employed for tests on pole transformers, 

Evershed’s have issued a handbook on earth testing which is an invaluable 
guide to the functions and versatility of the “ Megger” Earth Tester. The 
handbook contains full details of how to make earth tests similar to those above 
on your own apparatus. Ask for Publication T.247. 


A C.E.A., engineer using a “‘ Megger” Earth Tester, 
Series 2, to test the earthing efficiency of a pylon. 


EVERSHED & VIGNOLES LTD 
|ME GGER ACTON LANE WORKS «CHISWICK - LONDON -W.4 


TRACE MARK cue 








Telephone: Chiswick 3670 * Cables: Megger, London - Telegrams: Megger, Chisk, London 
6/155 











FEED CHECK VALVE 


patent screw down non-return type 


* 
* 
* 








For remote operation the Rocking Lever gear 
(as shown) eliminates the low mechanical 


efficiency of the Spur type. 


COCKBURNS LTD - CARDONALD 


SERVICE AND MAINTENANCE DEPOT AT 45 BACK UNION ROAD, 





a 








GLASGOW S.W.2 


FISH QUAY, NORTH SHIELDS 
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ENGINEERS 
TO INDUSTRY 


Our modern plant, skilled staff and more than a 
century’s experience are at the service of industry, 
We are specialists in the construction of equipment 
to insurance company requirements. 








WELDED FABRICATIONS INCLUDING AUTOCLAVES, TANKS, CON- 
TAINERS, REACTION VESSELS, PRESSURE VESSELS, HEAVY TRUNKING 








42” to 30” 


teepiece 11’ 6” over flanges. 


Bore ept 
pete tect AND DUCTING, DRIERS, MIXERS AND HYDRAULIC PRESSINGS. 


CASTON BARBER LTD. (formerly Caston & Co. Ltd.), TABARD STREET, LONDON, S.E.1 ¢ Telephone: HOP 1991/5 





Patent 


HOSE REELS 


> may be hand, power or automatically rewound 
| ‘ Designed for almost all liquids : petrol, oils, beer, ete. 
TO SUIT A Y LENGTH OR DIAMETER OF HOSE 











ZWICKY LTD. 


Trading Estate, Slough, Bucks. 


TELEPHONE: SLOUGH 24481 /4 





Specialists in 
4 PUMPING & FILTERING EQUIPMENT 


. 
** 
- 
. 






ENGINEER] NG April 6, 1956 [SUPPLEMENT] 











le 


S=> FARRATUBE ‘mH raren 


se ~e ae koe : * -j VERTICAL MULTITUBULAR ey 
. ng go eg - itt Ygiipatiatine ; ist ie a Evaporative Capacity from 850 to 3 Ib. 
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- : iis a  e | acm : 
WINDERMERE FERRY SERVICE. The new ferry on Lake Windermere which replaces "A!S EARRAR i, 


N- 


am § THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND As 


TELEGRAMS FARRAR NEWARK 1143 ee ce a ae i! TELEPHONES NEWARK 1143-4-5 
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@EASY MANIPULATION OF THE HEAD. 
The disengaging levers for changing 
the angles of the head are located 


handie of the machine is grasped. 
@ANGULAR LOCATION. Accurate and 














immediately by the thumb when the . 





W. F. STANLEY «@ Co. Limitep 


in STANLEY i 
. 
DRAFTING MACHINE en 
Theodolites, Levels, Planimeters, , 
Combines all the functions of the T-Square, 
Set Square, Parallel Rule and Protractor. Integrators, Pantagraphs, “ Fuller” 
It is definitely established that by its aid Calculators, Drafting Machines ' 
drawing can be made with greater accuracy 
and less fatigue, resulting in increased Drawing Instruments, Surveying ; 
— and Drawing Office Equipment 3 
A TIME-SAVER IN THE DRAWING and 
OFFICE ‘ 4 
The protracted head (see close-up illus- EVERYTHING FOR THE , 
tration below) is made throughout in steel, ; 
apart from the handle and divided arc, and SURVEYOR & DRAUGHTSMAN So ape 
is dull chromium plated to prevent the : ae A 
soiling of paper. Maximum strength com- % r’ 
bined with light weight. All the parallel- a é " , 
— bearings contain ball-races, and are 4 " 
justable for wear. th: 
leaflets (Enr. 51 + 
SOME EXCLUSIVE FEATURES : er ‘ , ca 


Heed Office and /Main Works. fame 
f an af 
positive location of the scales at all DON, S.E.9 ; 
principal angles by means of a special NEW ELTHAM, LON + 7 it 
hardened steel cam engaging a notched oe _— —_— ; ‘ 
plate by means of a spring and wedge f , 
action. ‘ 
@ ACCURACY Showrooms :— : % 
aga Extreme accuracy of the 79/80, High Holborn, London, W.C.! Ce 
cn piate assured by a final grinding "Phone: Holborn 2684) ' 
against. an optical micrometer in a ; ; / ~ HR 
machine of our own design and manu- 
ks. facture 





@ ABSENCE OF FRICTION, due to special 
generously proportioned hardened steel 
ball-races, adjustable for the elimination 








Branches :— 


13, Railway Approach, London Bridge, London, $.£.1. 


(Phone: Hop 0871) 

















of back 52, Bothwell Street, Glasgow C.2. x } 
r ('Phone: Central 7130) ; 
VLL DETAILS GLADLY SENT UPON : : 
REQUEST ? 7 
— — 





%e 








A letter from 
Port Adelaide 


% 


GO LOBLDIMAE PLB 


GE 


The Engineer in charge of a ELECTRIC & STEAM 
large Robey Steam Engine in WINDERS « BOILERS 


Australia, writes :— LLOYD’S CLASS 1 
WELDED WORK 


Za 


As this engine has been 








running since 1912 without any STEAM ENGINES 
major repairs, my object in . DIESEL ENGINES ~ | 
writing to you is to ascertain ‘ AIR COMPRESSORS \ 
if you can send me particulars FIBRE MACHINERY 
_ __ in respect to the valve setting STONE & ORE 
Chee CRUSHERS - MEE- 
3 Just another example of the HANITE vga 
© _long unfailing service of Robey a 4 Bom “ 
> machinery. ‘ 


nly 
Ye ie 





Send your enquires to 


ROBY & CO. LTD. 


P.O. BOX NO. 23 


LINCOLN 
Tel. 21381/2/3 
(London Office: || Princes Street, 
Hanover Square W./ 
Regent 4971/2) 
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a) 


ELECTRICAL COUNTING 


up to 75 counts 
per second 


This resettable electro-mech- 
anical unit has become 
increasingly popular for a 
wide range of industrial 
applications. It can be oper- 
ated in many ways from 
relays and cam-operated con- 
tacts or from photo-electric 
and cold cathode discharge 
circuits. 


There are other units in our range The Dowty High Speed Counter HS¢ 


of equipment to solve your counting 
problems up to 20,000 per second. 


Further details will be supplied on request 


COUNT ON US 
DOwWT Yi 


eu cS wT 


SPECIALISTS IN ELECTRICAL COUNTING 


Member of the Dowty Group 


Brockhampton Park Telephone : Andoversford 391 /2/3 
Nr. Andoversford, Glos. Telegrams : ‘‘Invention,”’ Cheltenham 




















....@ high speed machine for milling 
materials from aluminium to 
high-tensile steels 


HERBERT No4/7V 


VERTICAL MILLING MACHINE 


48 in. by 16in. by 23 in. 


A two speed. 15/74 HP, motor and driving 
box provide 32 spindle speeds from 21 fto 
1525 r.p.m. 

Twenty four automatic reversible feeds from 
Zin. to 60 in. per minute. 

Quick-power traverse to the longitudinal 
movement of the table at the rate of 200in. 
per minute. 


Circular table with automatic feed can be 
fitted if required. 


PROMPT DELIVERY 


ALFRED HERBERT LTD. 
COVENTRY 



















ENG 
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GEARS ss oppERMAN GEARS LTD 
chainwheels, silent pinions, 
wormwheels and worms, 0 F N E W B U R Y 


spirals, bevels, racks, spurs. 











Supplied complete or cutting only “GEARED MOTORS 


W.L. SONES & SON 


BRADFORD GEAR WORKS - LIDGET GREEN * BRADFORD 7 























GRAMS ; INVOLUTE. PHONE : BRADFORD 71112 ALL GEARING 
———_— NEEDS 
€ 
Ollton  .« 
INDUSTRIAL 
COUNTING 
INSTRUMENTS 
AND | 
MEASURING Catalogues of appropriate 
MACHINES | items sent on request 
° | 
| 
OPPERMAN GEARS LTD: NEWBURY - BERKS 
Instrument Division, Sueuns. Renbers. 190 
: B.& F. CARTER & CO. LTD., BOLTON 13, ENGLAND LONDON OFFICE: | NEWTON STREET, W.C.2. CHAncery 2291 
a Telephone : BOLTON 4344 (3 lines) Telegrams : Braiders, Bolton | 

















yom | RENOLD chain pinions 


AN ADDITIONAL SERVICE ready bo red 


To make stock chain drives even 
more easily available to the 


user, we now offer a range of d kk WwW d 
stock pinions bored and keywayed an e a e 
(BS. taper keyways), providing a 
range of alternative bore sizes. 
CHAIN 


NUMBER 
PITCH OF TEETH 


STOCK BORE 
SIZES 


B.S. TAPER 
KEYWAY 





ALTERNATIVE | 








in. in. 
375 19 


=|: 12 2| for standard 


~ } 0 250 
19 15 1875 
5 2 0 250 
(No. 110 046) . 











—_ shaft sizes 


rs 2375 ‘Write for Leaflet Ref. 216/195 
STOCK PINIONS — FROM SHELF TO SHAFT! 


‘75 21 
(No. 110 066) 23 








RENOLD CHAINS LIMITED MANCHESTER 
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M.W.D. (Patented) 


POWER 
TRANSMISSIONS 


\ FOR LOCOMOTIVE, MARINE 


AND ALL INDUSTRIAL PURPOSES 





MODERN WHEEL DRIVE ttp. 


Associated with 


OIL-OPERATED GEARS & TRANSMISSIONS LTD. 


Technical Office : LINDO LODGE, CHESHAM, BUCKS. 





| COMPRESSORS 
for 
HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS Liv, 


DARTFORD. 














| JOHN FRASER & SON ITD. 


FERRY STREET, MILLWALL, LONDON, E.14 


Makers of 


| PRESSURE 

| VESSELS 

IMPREGNATORS and 
VULCANIZERS 





Telephone ;: CHESHAM 406 Works: SLOUGH, BUCKS. Telegrams: ‘OILOPRATED' CHESHAM 











Telephone: EAST 1185 Telegrams: PRESVESALS, PHONE LONDON 















what does it reveal? § 


It is in such plastic domes that the prophets of science fiction would house 
our decendants. Perhaps they are intended as look-out positions for a 
civilization compelled to live underground as moles—in which case, surely 
industrial structures would still be required. Braby can undertake any 
project involving the use of metals for building and have more than 
a century of the widest experience in this field both at home and overseas. 
x: 


Coe 
7 
VOSA 
~ " * wt > | 


eS. = 









BRABY 


designed - fabricated - erected 


INDUSTRIAL STRUCTURES 7 


xx \ 





4 
‘ 


FREDERICK BRABY & COMPANY LIMITED 
Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 


FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk 


f 
§ 

aT ii/ } 
>.* brs 
¥ 


BRABY 


OTHER OFFices: 110 Cannon Street, London, F.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
Palace Street, Plymouth. TELEPHONE: 62261 
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DOUGLAS, LAWSON & CO. LTD. 


BIRSTALL - LEEDS - ENGLAND 

Telephone Batley 598 - 599 - Telegrams “Pulleys” Birstall Leeds. 
% DOUGLAS, LAWSON PULLEYS %& STANCHION' PULLEYS 

® DESTRON SPLIT PULLEYS STEEL ROAD WHEELS 


It 











DIAL THERMOMETERS 


| i 2 

| : PRESSURE GAUGES 
| 

| RECORDERS Catalogue from 





MAMI §=6BUDENBERG GAUGE CO. LTD., 


BROADHEATH WNr. MANCHESTER 
REGENCY HOUSE 1/4 WARWICK STREET, LONDON WI 


| Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Screwcutting 








nea } Y 62 ROBERTSON STREET, GLA 
your enquiries to :— 
s REENWOOD’S STANDARD GEAR CUTTING CO. LTD. | 
lew Bond Street, Halifax. Telephone: Halifax 5217/8. Telegrams: “ Gears” | 
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SILENT GEARS 














WITH... + 


FLI-COlL 











SCREW THREAD INSERTS 


sk REGD. TRADE MARK 


No fractional gains either; substantially faster and surer assembly 
is a certainty and here’s why:— 


Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate “ worrying " cover plates, etc., into position. 


Fit Heli-Coil! and reduce torque loading for same duty. Reduce 
the wall boss size—no counterbore needed. Use lighter materials 
and improve thread strength. Fit Heli-Coil! and have all the 
advantages of a polished, rolled, internal thread. 


Please write for full information. 
ARMSTRONG PATENTS CO., LTD. 


BEVERLEY, YORKSHIRE. 


“Sen oe wee 
ee ele 
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with the problem of stores 
efficiency in office and factory ... 
thinking of steel shelving in units 
of all sizes for a multiplicity o 
stores items, laid out to suit you 
plan of works action ... th 
answer to this problem is, if you 
want things made beautifull 
simple... 





| MEMBER OF THE OWEN ORGANISATION 


We offer the same service for pallets to 
suit every mechanical handling scheme 
—made to order, to size or to individual 


specification, in any material. 














RUBERY OWEN & CO. LTD. INDUSTRIAL STORAGE EQUIPMENT DIVISION, WHITEGATE FACTO 
{ WREXHAM, NORTH WALES. WREXHAM 3566-6 
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ROTHERHOOD 


BROTHERHOOD 
STEAM TURBINES 


Wide range — All types. 
Over 40 years’ experience. 
Hundreds in hand— 
thousands in service. 


BROTHERHOOD 
COMPRESSORS 


Air, Gas and Refrigerating. 
The widest range in the British 
Empire — made to suit your 
requirements. 

Thousands in service. 


BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 kW. 
Engine driven up to 340 kW. 
Scores in hand, hundreds 

in service. 


BROTHERHOOD 
EFRIGERATING PLANT 


Ammonia, CO , Freon, Methyl 
Chloride, SO,, Wide range — 
single and double acting — one 
or more stages. 

Made to measure for 

special duties. 


BROTHERHOOD 


STEAM ENGINES 


High speed Vertical 
up to 500 B.H.P. 
Many in hand and 
hundreds in service. 


BROTHERHOOD 
COOLING TOWERS 


All types. 
Nearly 50 years’ experience 


also Manufacturers of all kinds of 


PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 
We shall be pleased to investigate them confidentially 


RE 





























Can you manufacture all the engineering com- 
ponents you need for your product in your own 
factory? Probably not. Then who produces the 
necessary parts? A firm with 130 acres of foundries, 
forging shops, machine shops, enamelling depart- 
ments and sheet metal fabrication? For that is what 
Carron offers you... Can you afford anything 
less comprehensive ? 

Come to Carron and talk things over. We should 
be pleased to quote for your requirements and 


may be able to improve your product and save 


money too. 


then see 





ENGINEERING DEPARTMENT 





CARRON * FALKIRK - STIRLINGSHIRE 
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— — a pa ee —. 
| SCHOOL OF GAS TURBINE TECHNOLOGY 
POWER JETS (RESEARCH & DEVELOPMENT) LTD. 
A Course on the Design and Applications of Gas Turbines for all industrial purposes 
will be held from 4th to 22nd June, 1956 
In July three Advanced Courses will be held each of one week’s duration, dealing respectively 
with the design of Compressors : Turbines : Combustion and Heat Exchanges. 
Full particulars on application to 
THE PRINCIPAL 
SCHOOL OF GAS TURBINE TECHNOLOGY 
FARNBOROUGH PLACE ‘ FARNBOROUGH ; HAMPSHIRE i ENGLAND 
Telephone: Farnborough | 300 














JAMES WILEY & SONS LTD Pr 


BOLTS & NUTS 4 The toughest hove clips 
OF QUALITY 






The ‘‘anything-will-do’’ days are over, Be selective—even with hose 
clips. The Cheney Connect, toughest of all, and standard equipment on 
British Aircraft and famous British cars, is now available. It costs no 
more— it stays put indefinitely. 


Trade enquiries to: 
FENTER LTD., 184, ASTON ROAD, BIRMINGHAM, ( 





BRIGHT NUTS 










DARLASTON S. STAFFS. 





oe 


akar 
. : ~ Sa 


in this age 
of power.. 


Engineers throughout the world, 
engaged on major projects to 
harness natural resources, com- 
‘bine the structural and mechanical 
aids of Bailey Bridging with their 
technical and productive skill. 


To-day’s tremendous speed of 
construction demands Bailey 
Bridging equipment which fulfils 
all requirements, regardless of 
magnitude. Our organization is 
privileged to place at your 
disposal a world-wide technical 


PHOS.STOREY, (0: BPDe 


WORLD LICENSEES FOR THE MANUFACTURE 2 SALE OF BAILEY BRIDGING 
and Bailey Bridging supply 


> T O48 F ORT ENGLAND service, unique in Civil 
4 Engineering. 

’ } < ‘ nA mee 

My ENQUIRIES TO LONDON SALES OFFICE, 6, VICTORIA STREET, WESTMINSTER, S.W.I. Telephone: ABBEY 7391-2 « Telegrams: Microfab"Sowest London @ Cables Microfab London 








—< 








Telephones Pendleton 
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LANCASTER : TONGE LTV 


PENDLETON-MANCHESTER 


CONTINUOUS 
FLOW STEAM 


TRAP 


for handling large quantites of 
condensate up to 300,000 Ibs. 


per hour. Specially suitable for 
draining bled 


water heaters, 
calandrias. 


FOR EFFICIENT SERVICE 


steam feed 
evaporators, 


484/5/6-leleqroms: Pistons Manchester 














HAMMERED OR HYDRAULIC 
PRESSED 


IN IRON OR STEEL 
BLACK OR MACHINED 
TO 20 TONS 





FORCEMASTERS LTD. 


7 Wm. PARK & Co. 


WIGAN . 








| way to reach the Fair is to 


THE SWISS 





| | The easiest and most comfortable 


INDUSTRIES FAIR 


BASLE, from APRIL 14 to 24, 1956 
offers a complete picture of all 
Switzerland’s intensive industrial 
activity. 


For visitors from overseas, there is a 
separate Reception Office. Full in- 
formation can be obtained from the 


SWISS LEGATION. 18 Montagu 
Place, London, W.1., or the 


SWISS CONSULATE, Midland Bank 
Buildings, Spring Gardens, Manchester 2. 


| ver Sv — SWISSAIR 


| Direct services from Manchester to Zurich, and also from London to Basle. 
Zurich and Geneva. Ask your Travel Agent for details. 











THE MOTOR SHIP 











TEMPLE PRESS LIMITED 


LONDON, €.C.1. TERMINUS 3636 


THE OIL ENGINE AND GAS TURBINE 
THE PETROLEUM TIMES 


BOWLING GREEN LANE, 
THE AEROPLANE 
THE OVERSEAS ENGINEER 


PLASTICS 
LIGHT METALS 


53 HAYMARKET 
Works - Trafford Park 





A NEW 








LONDON .- S.W.1 
Manchester - 17 


Monthly Journal 


Nuclear Engineering will provide an authoritative com- 
mentary on the growing influence of nuclear energy and its 
application in different fields. It has been designed to meet 
the requirements both of the potential users of nuclear 
energy and of the manufacturers of plant and equipment. 
It will be of particular value to executives who need to 


know how the many developments in this new industry are 


likely to affect them now and in the future. 


NUCLEAR ENGINEERING WILL BE 
PUBLISHED ON APRIL 9. 


The subscription rate is £2 2s. per annum, inclusive of 
postage, to any part of the world (single copies 3s. 6d.), 


and orders can now be accepted by your usual newsagent or 


bookstall, or direct through the publishers. 


| Sixty Five Years of Specialized Publishing 


en 
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For Turbine Thrusts, Pedestal 
Bearings. Hydro Electrical 
Installations. Motors. Generators. 
Paper Making and Extruding 
Machines. Pumps. Fans, Etc., Etc. 


MICHELL BEARINGS Lro 
SOUTH BENWELL, NEWCASTLE-UPON-TYNE. 
Telegrams : MICHBEARO Telephone : 34279 
















CROSTHWAITE FURNACES and 


SCRIVEN MACHINE TOOLS LTD. 


Tel.: 32411-2 | 
Tel.: Abbev 2944 


York Street ironworks, Leeds 9 
32, Victoria Street, London, S.W.1 





[SUPPLEMENT] 


Reid 
Gears 


IN THE ‘NEWS’ 






SPECIAL GEAR DRIVES FOR 
GOSS PRINTING PRESSES 


April 6.1956 i \GINEERIng 
ROMERO 


CONTE ACTOR: 






TO APPLEBy 
FRODINGHAN 


23/4 54)2 








TATTERSALL 


Refractory Contractors 


137, Southfield Rd., MIDDLESBROUGY 





Photograph by courtesy 
of The Goss Printing 
Press Co. 





In every branch of engineering and industry, REID precision cut gears contribute 
mater providing scanienman eiiclenty in mechanical drives. In the printing 
industry REID Gears are used in the Goss ‘ Headliner ’, the world’s most 
up-to-date printing press. They include spiral, helical nickel alloy driving gears, 
worm and other types. Because of the high standard of requirements in the 
printing processes gears must of necessity be of the finest accuracy. REID 
Gears successfully meet this need. 


% Write or ‘phone Johnstone 861 for full 
details of the Reid Gear Cutting Service. 
Send for our leaflet telling you all about the Reid Service, 


= 
Reid Every type — every size for every need 


THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 














‘t WE REBUILD 
. MACHINE TOOLS 


* 
‘W WE BUY MOST TYPES OF 
; USED MACHINE TOOLS 


In our Rebuilding Shop, the most 
modern machines, equipment and 
methods are used, Skilled fitters, each 
a specialist in the rebuilding of a parti- 
cular type of machine, ensure results of 
the highest quality. 


Herbert-rebuilt machines carry our 
guarantee. 


ALFRED HERBERT L10 


’ FACTORED DIVISION 
Red Lane Works, COVENTRY 
*Phone : 89221 




















We “BOSS WHITE” 
- COMPOUND 


FOR ALL 
SCREWED 
PIPE JOINTS 








STOCKS AT 
BRITISH STEAM 

* SPECIALTIES LTD. 
: , BEDFORD ST., LEICESTER 


‘ A Also at London, Liverpool, Whiston, Bristol, 
an : Glasgow, Manchester & Newcastle-on-Tyne 




















The MURAD 


GRINDER offers 
dust protection to 


the worker. It em- 


unnecessary the use 


tractors. It is a com- 
plete self-contained 





MURAD DEVELOPMENTS LID 


ae 


Cee ED 
“KEEPS iTS DUST 16 ITSELF" 
ey 


DUSTLESS 


th the work and 


bodies a dust inhibi- 
tor which renders 


of separate dust ex- 


unit and‘ can be 
placed anywhere in 
the factory to suit 
individual requirements. 


the 















Press Tools & 
Stretcher Dies 


AT A FRACTION OF THE COST 
using 


KIRKSITE 
‘ i’ 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction of those made of 
steel or cast iron, the more intricate the tool the greater is the saving. Use of 
KIRKSITE ‘A’ also means that dies can be produced in a few days eliminat- 
ing long waiting periods for tools. A complete and speedy service for the 
production of both patterns and dies is operated. KIRKSITE ‘A’ data 


gladly sent on request. Also the Hoyt Buyers’ Guide, listing all the Hoyt 
products and services. 





Kirksite ‘A’ and Plastics: Kirksite is specially suitable 
for metal moulds for Polyester resins, having a very long life 
under operating conditions with Polyesters, whether plain or 
reinforced. 
200,000 Petrol tank pressings in 20 gauge steel from one 

KIRKSITE punch. 
60,000 Aircraft jettison tanks in 16 gauge steel. 
20,000 Delivery van sides in 20 gauge steel. 


20,000 Runs in aluminium alloy sheet without any appreciable 
wear on tools. 


50,000 Special plastic helmets on one set of KIRKSITE tools. 
25,000 Special rubber parts from a KIRKSITE mould. 


All the above tools were still serviceable 
HHUNNNNQUUUUUQQUULUUUUOUONANNSNNSQ00N44400040000UUOOOUOAMALUULEULUUOOUUODEOODODSNOOQUOUOOUOOOONNOOOOUAGOOUOOOOOOANNUOUOOUUUOUOONGGSOUUOUUOOERNAATUOUT 


YT METAL CO. OF GT. BRITAIN LTD. 






KIRKSITE 


PRESS 
TOOLS 








= 


“| 


DEODAR ROAD, PUTNEY, LONDON, S.W.I5 
Telephone: VANdyke 6061 


‘ed. ieked, | 





PLAIN BEARINGS - ANTI-FRICTION METALS « BRONZES & LEAD BRONZES - FUSIBLE ALLOYS, ETC. 


S21) HU UN NNNNUULAAINNANNAONNEEETTT 





Photo: Courtesy 
Willenhall Motor 
Radiator Co. Ltd. 
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Empire Engineering 





Makers of :— 
Mechanical Lubricators 
for Oi) Engi 
Diesel Engines, : 
Steam Engines, Air (om 
pressors, Conveyors, ote. 
Displacement Lubricator 
for : 
Steam Engines and Air Lines. 
Relief Valves 
for a = 
Compressed Air ‘ 
Receivers, ‘Steam Lines, ote. 
Steam Dricrs, Oil Separs™ 
Hand Pumps. 
Empire Wor is, Clarendon Kd 
SALFO!.!), 5, Lanes 
Telegrams : Ap? idiot 238 


— em 
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ENGINE 
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POWER DRIVEN 
R MARINE DUTIES 
AND LAND INSTALLATIONS 


'C PUMPS 
CONDE! SERS, ETC 


DAWSON & DOWNIE L™ - - 
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6'/, miles of 


BTR CONVEYOR BELTING 


at Barking 


BTR Conveyor Belting, 64 miles of it, is the backbone of the highly 
versatile and flexible conveying system at Barking Generating 
Station. For Barking is three stations in one, and the system 
discharges 4000-ton colliers in under eight hours, stocks or draws 
from the coal stores as required, and continuously feeds the 
various boilerhouses each with its own type of coal. 

All this is achieved by strong, tough, and precision-built BTR belts 
travelling at 600 ft or more per minute over this comprehensive 
network of main, shuttle, and bridge conveyors, moving coal at 
the rate of 800 tons an hour. The 2200 ft emergency coal store 
reversible conveyor for example, reputedly the longest in the 
country, is a real test of belt manufacturing standards; for to 
run true on such a conveyor, a belt must be precision-built 
indeed. BTR Belting is the backbone of Barking coal handling 
efficiency —make it the backbone of yours. 


i SAEZ ENGINEERS IN RUBBER 


BRITISH TYRE & RUBBERCO. LTD., HERGA HOUSE, VINCENT SQUARE, LONDON S.W.| 








DAWSON & DOWNIE’S PUMPS 


TOTALLY ENCLOSED 


HIGH EFFICIENCY 


POWER PUMPS 








HIGH THERMAL EFFICIENCY 

USE OF ANY PREDETERMINED_FUEL 
LOWER ANCE COST 

LESS FLOOR SPACE NEEDED 

GREAT FLEXIBILITY OF OUTPUT 


FRASER 


WATER-TUBE 


BOILERS 


Iliustrated Catalogue free on request. 


FRASER & FRASER LTD 




















CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R® BARKING, ESSEX 



















TELEPHONE: RIPpleway 3011-2 














DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


CARGO OIL PUMPS 
GENERAL SERVICE 
AND AIR PUMPS 


Telegrams: PUMPS, CLYDEBANK 
Telephone: 2271-2 CLYDEBANK 


ELGIN WORKS, CLYDEBANK 
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WEIGHBRIDGES AND 
WEIGHING MACHINES 


NEW DESIGNS 
at 
COMPETITIVE 
PRICES 


& 
E. & A. ASHWORTH LTD 


Crown Engineering Works 


STAINCLIFFE ROAD 
DEWSBURY, YORKS. 
Telephone No. 2143-4 











ae 
e 
LOCOMOTIVES 


e Designers and Builders 
© of Steam, Diesel 

* and Diesel-electric 

* Locomotives 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 
st LONDON OFFICE : 
0/122 Victoria Street, $.W.1 


@ TELEPHONE: 
© Victoria 6786 








DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON & CO., LTD. 
LIVERPOOL 











Jor new drives 





[SUPPLEMENT] April 6, 1956 ENG} NEERING 


| for economy, accuracy, reliability 








Model “85 
8} centre lathe 


Model “70° junior 
7 centre lathe 


WOODHOUSE & MITCHELL WAKEFIELD ROAD BRIGHOUSE 


PHONE BRIGHOUSE G27 (3 LINES) GRAMS “WOODHOUSE, BRIGHOUSE” 
PROPRIETORS: THOS. W. WARD LIMIT E 








| 








for-Replacements 
Wy) ASK FOR 
PRICES 


SUPE 
fas t fo n = Y ead 


jt eee ots W1GGLESWORTHS 
= Baia the originators and 


largest makers of 
V-belt drives in 
this country. 


FRANK WIGGLESWORTH & dE LES 
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N. with O.N.C. or H.N.C. in 

pRAUGHTSP IE ng, are required for various 

ts at Fort Dunlop. There are exception- 

depart opportl tics for those interested in plant 

aly go services, special-purpose machine 
lay’ 


factory 
v esirn.—Please write, giving age, 
design of tyre des!ei— quired, to PERSONNEL 


xperienee, 8 UNLOP RUBBER 
MANAGER Oy ERDINGTON, BIRMINGHAN 


u. 


pera gear B ae pe Yoana l ENGINEER 


ex 

all oder of oo Ana apPlicable to 

Must be willing to accept ne and be 
qualified to carry out an extensive programme of 
test work and analysis of results. A commen- 
— salary will be paid. 

in writing to the 


ge CHIEF 
ENGIN ER, THE Heo AVIATION ©O., 
LTD., HAYES, MIDDLESE K 308 











Draughtsmen, Draughtswomen and Tracers — Mechanical 
Engineering. 


For Engineering Consultants. 


sionable, with five-day week. Free lunches. 


Positions are permanent, pen- 
Basic Salary above 


A.E.S.D. minimum rates, plus profit sharing scheme. 
Phone or write, giving details of previous experience, to the 


PERSONNEL OFFICER, EWBANK & PARTNERS, LTD., 


10/11, 


—— 


GROSVENOR PLACE, LONDON, 8.W.1. 
HYDE PARK CORNER. SLOANE 0486. 


200 YARDS 
G 630 





STRUCTURAL ENGINEER. 
Chief Draughtsman for Branch Office in London, 
Experienced man, fully qualified to take responsi- 
bility for design and detail office covering a wide 
range «. steel construction.—Apply, furnishing 
details experience and salary required, to 
ee cee, TECHNICAL SERVICES, WRIGHT 
ANDERSON & CO., LTD., GATESHEAD, 8, 
(0. DURHAM. K 465 


PIPING DRAUGHTSMEN required by ASH- 
MORE, BENSON, PEASE & COMPANY, STOCK- 
— experienced in the layout and 
detailing of requisite pipework for Chemical, Gas, 
OU and similar type work. mum assistance 
given in om accommodation. Appointments 
are t by firm where Pension Scheme 

Technical Library, Sports and Social facilities have 
long been in operation.—Apply stating age, ex . 
ence, ete., quoting Ref. P.F. 175 


PETTERS LIMITED require 
ENERGETIC AND EXPERIENCED SALES- 
MAN for overseas travelling. Engineering back- 
ground, preferably diesel, essential. Languages, 
notaby Spanish, an advantage. Candidates should 
be in good health and be prepared to spend nine 
months of the year abroad. Salary commensurate 
with ability and qualifications. 

Apply, giving full personal particulars to CHIEF 
PERSONNEL OFFICE, PETTERS LIMITED 
(AUSBWAY WORKS, STAINES, MIDDX. K 423 


Expanding engineering company near 
Lake District offers good scope to 

A DRAUGHTSMAN prepared to use 

initiative in the design and development of 

either coal mining machinery or earth 

moving machinery. Previous experience 


of these kinds of machinery is desirable but 


experience of medium or heavy general 
engineering may be acceptable. Good 
conditions. Pension scheme. Assistance 
with housing.—APPLY DISTINGTON 
ENGINEERING COMPANY, LIMITED, 
P.O. BOX 8, WORKINGTON, CUMBBER- 
LAND. K 377 








RAILWAY ROLLING STOCK BUILDERS 
A MAN HAVING EXPERIENCE IN THE PRODUCTION OF 


RAILWAY CARRIAGE AND/O 


of labour matters as assistant to the Works Manager. 


AGONS and in the handling 
The position holds 


good prospects and carries a salary commensurate with the responsibility. 


Birmingham Area, 


house availalle. 


Applications with full details 


of training and experience to BOX K 472, Offices of ENGINEERING. 





METALLURGIST (QUALIFIED) required for 
light engineering works in West London for funda- 
mental research work on the heat treatment of steel. 
Salary—up to £1000 per annum according to quali- 
Seations—BOX K 339, Offices of Rwomeanmane. 


Advertiser re 

METALLURGIST (QUA ALIFIED) for light 
tngineering works in West London for process 
control and development work. Salary—up to 
£1000 p.a. according to qualifications. —BOX K 340, 
Offices of ENGINEERING. 


GRADUATE ENGINEERS (MECHANICAL) 
required immediately for a progressive Chemical 
Industry located in the North of England. 

Vacancies are for design work in the Chief 
Engineer's Department and are of special interest 
pen engineers with a flair for design and 

velopment work who have served a Graduate 
Apprenticeship. 
Tange is 


26-33 
re A Pinte and the salary within the 


A well-known engine manufacturer has vacancies for 
ENGINEERS with experience of the installation of 
diesel engines up to 2000 h.p. for rail traction and 
marine poses. The duties include the handling 
of technical problems in connection with customer's 
installations with the supervision of the drawi 
office work involved, and applicants should have 
previous drawing office and practical experience on 
this class of work.—Applications, which will be 
treated in strict confidence giving age, been ae 
experience and salary required should addressed 


to Chief Engineer, BOX K 461, Offices of 
ENGINEERING. 
SENIOR 
DRAUGHTSMEN 


YARROW & CO. LTD., SCOTSTOUN, 
require several senior “marine 
draughtsmen; experience in machinery 
layout and pipe arrangements in naval 








depending upon , quali- —— or small ships essential. 
= and experience. There is a scheme for also for senior men with 
removal married men with house purchase and cagechaane in marine water tube boiler 
vi pe “rag Annual bonus and Pension —. The posts are pensionable. ao 
gad eee stat and vious experience 
ons, which will be treated in the strictest ae ee - K 
to BOX K 295, Offices of ENGINEERING. 
— ——_——. 
MANAGEMENT CONSULTANTS. 
oonnay vth of the United Kingdom affiliate of Bry: CARNEY yok ore ig hale 
for the ¢ JN of New York has created staff o t senior and 
eo © CONSIDERATION OF MEN WI a 4 ‘SOLID wd KGROUND. 7" 
ae aagement engineering experience and capable of earning £2500 a year and 
Appoint’. vis for interview will ONLY be granted upon the prior submission of written 
=e i a both of work experience and personal history of a relevant nature 
weet ‘| @pplications should be addressed to COLWELL J. CARNEY, ce ge 


EY & COMPANY, LTD., 42, HILL STREET, MAYFAIR, LONDON, Wi oe 




















CHIEF ENGINEER FOR TURBINE TANKER 


Wanted. Chief Engincer for new 25,000 tons d.w. 
‘Tanker, now fitting out at Middlebrough. Good salary and conditions 
offered to a capable engineer, reply fully to : 

Superintendent Engineer, 


Stevinson, Hardy & Co. Limited, 
155, Fenchurch Street, 


Turbine Driven 


London, E.C.3. 
K 313 











MANAGING DIRECTOR— Leading British Com- 
pany with head offices in London requires yee 
director for one of its Tee cone companies loca: roe | 
in the London area. The appointment calls for a 
first class commercial and tec nical executive with 
many years’ experience in the iron and steel, metal- 
— and — industries. soo ap intment 
w salary in a range of £4000/ 
applications will only be considered from 
executives between the ages of 35/50 years whose 
experience clearly indicates that they are capable of 
taking full control of a company with a turnover of 
several million pounds per annum. Applications 
will be treated strict tly as private and ee a 
and should be dressed to 
ENGINEERING. 


CIVIL AND STRUCTURAL ENGINEERING 
DESIGNE DRAUGHTSMEN AND 


STRUCTURAL CHECKERS aig Ng for Con- 
—— Offices in Bristol 


handling 
Pipework and Gener. 
day week, optional pension scheme. 
and ———e for ——— by on ae y 


stating nd qualifications to 
K 291, 0 en of ENGINEERING, 

BRITISH PETROLEUM COMPANY, 
LIMITED, has immediate te vacancies for 
CHEMI PHYSICI CHEMICAL ENGI- 
NEERS AND oe Gee ICAL ENGINEERS 
> work SS oo Lenec ae = ag and 
Apatentions are tneited fr Sen Ram ge with Ui University 

or equivalent Mere saber ng 
National Service bs A ate 
Industrial e: ble but an essential. 
Age pref 


ly not above 33. Salaries within the 

1 to qualifications and 
i ge Pension Scheme.—Wri aiving 605 

= jon — 

H.3297 to BOX 8 —— . 

GRESHAM HOUSE, E.C.2, 





SAFETY OFFICER. A large firm of magaee 
specialising in the erection of heavy indus’ plant 
and civil engineering construction wires the 
services of a Safety Officer. The eat 

control of the accident prevention wor 
sites in the U.K. An engineering 
essential and technical qualihestions w 
advantage. Candidates 


fy 
| 


experience of safety work and must be fully 
uainted with the a ion of the Factories Aet 
and Statutory Only candidates w 


with suitable candidates ee full ag of dw 

responsibility, ete., will =e 
ble. The 

travelling to sites is necessary 

details to BOX K 366, Offices bf ENGINEERING. 


THE AERODYNAMICS DEPARTMENT OF 
ARMSTRONG mene MOTORS has vacancies 


SENIOR AND JUNIOR 


ENGINEERS for work on axial flo 
turbines and general airflow. 


etclie ceetine Reference » Airflow to 
CAL PERSONNEL GER, A 


ECHNI MAN 
STRONG SIDDELEY MOTORS, COVENTRY. 


QUANTITY SURVEYOR poanns by Con- 
sulting in Staff pension 


fications, previous caericnce, Lt t, Sox 
No. 295, GLOVERS ADVE. TIsine TED, 
$51, OXFORD STREET, LONDON, W.1. G595 





Vacancies exist in the Works Engineer's pat Boe aaa of a large company in 
East itt 


PERSONNEL CAPABLE OF DRAWING AND PLANNING LAYOUTS 
for both Machine and Assembly Shops from information supplied by Study 


up to £750 will be to the 


of experience to BOX K 450, Offices of ENGINEERING. 


of 
Please write, ‘giving details 





RESEARCH ENGINEER OR 
chan 


with advanced 
required by a 


gy + semen 
sas, "sant 25-30, sangow engineering _ ¥_B. University 
—— w be an ees. depending 
m qualifications and experience.—Apply to 
G 583, Offices of ENGINEERING. 


AFRICAN EXPLOSIVES AND CHEMICAL 
INDUSTRIES LIMITED 


Applications are invited for appointments at the 
and Research and "8 
y in 
The Com ’s three main Union factories are 
lenated near Jehahinebure Cane Tews aad Dasbem 
ccaneien axial for 
(1) PLANT AND LABORATORY 
CHEMISTS with Chemistry or Chemical 


CHEMISTS with 
(2) RESEARCH . ~~ 


ysics. 
MECHANICAL AND ELECTRICAL 
e ENGINEERS. preferably with not less 
than two years experience since graduation 
4) INSTRUMENT ENGINEERS with Elec- 
« pede Current) or Chemical Engineer- 


Rg 
men 


Further ew + ee forms can 
be obtained from H RENS, AFRICAN 
EXPLOSIVES & CHEMICAL INDUSTRIES 
LIMITED, IMPERIAL CHEMICAL HOUSE; 
MILLBANK, LONDON, 8.W.1. 





BRITISH PETROLEUM COMPANY LIMITED 
ENGINEERS OR PH ——e with Sepeenig 
for internal co 


according to 

: Write, giving full 

hon to BOX 8565, #9, 191, 
GRESHAM Us, EC. G 638 


est End London On AN require now 
SEVERAL ert RA ~ a UNIOR. ENGI- 
NEER DRAUG to 

contract 


gn BY etc., for 
plant and allied 
= work for — office 
cunley tor experienced men with initiative. Five-day 
week. ss week's holiday oo agen oth to 
pres Fs wat age ie ating 
mee, exper x 


sae dual a, 





industry not an essential Excellent 
conditions. Non-contributory Pension 
Luncheon Club facilities. W) 
H.3308, to BOX 8207 c/o 191, GRES 
OUSE, E.C.2. G 697 
. Ad. ‘ limecd 
‘ Classified on Page 86 
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DRAUGHTSMEN (SENIOR AND JUNIOR) | 
required for work in connection with the following 
branches of Coke Oven and Gasworks plants. | 
(a) Mechanical and By-Product Plant. | 
(b) Pipework. } 
(ec) Steclwork for Buildings and Conveyors. | 
Applicants should be competent men able to work | 
with the minimum of supervision. Technical | 


State age and experience to the 
OFFICER (D.0.), WOODALL-DUCKHAM CON. | 
STRUCTION COMPANY LTD., WOODALL- | 
DUCKHAM HOUSE, 63-77, BROMPTON ROAD. | 
LONDON, 8.W.3 G 5650 | 
| 
| 
' 


STRUCTURAL ENGINEER with wide experi- | 
ence of the design and detailing of all types of steel 
structures and with administrative ex nce 
required to act as deputy to the Chief Engineer by 
of Lond Consultants. The firm is 


uired No. 
ERT SING {rD., 351, NOXFORD wae yo 
NDON, W.1 G 63 


ASSISTANT CIVIL ENGINEERS required for 
immediate posts in Scotland. Positions are long 
term and carry 0 rtunities where desired for work 
in London and later abroad. Assurance and staff 


pensions jes required : 
(a) FB a mage ying in 1956, who desire 


opportunity to complete requirements for 
M hip of the’ Institution of 
Civil Engineers. 


(6) Associate Membership of the Institution of 
Civil Engineers or similar standard for 
either design or site supervision. 

BOX G 644, Offices of ENGINEERING. 





eonerean DRAUGHTSMEN AND 
UNIORS required by Concrete Specialists for 





th Pre-stressed and Reinforced Concrete work. 
Excellent prospects for the right man, attractive 
salary, pension scheme and sports club facilities. 
Apply in writing giving age, and full ticulars of 
training and experience to the ERSONNEL 
MANAGER, PIERHEAD ENGINEERING DIVI- 
SION, THE UNIT CONSTRUCTION CO., LTD., 

34, ST. JAMES'S STREET, LONDON, 8.W.1. 
G 645 


GRADUATE ENGINEERS FOR 
CONSTRUCTION 


Applications are invited for the following position 
with Major Oil Company Middle East. 
M ENGINEERING eee TO 
CONSTRUCTION UPERINTEN- 
civil OR MECHANICAL 
ENGINEER) with over five years experience 
field ge construction process plant, 
industr and general building projects. 
Familiar field organisational problems and 
with my working knowledge general con- 
struction and equipment. Age 30-40. Com- 
mencing salary £1580 p.a. up according 
experience, etc. 


q) Be. 4 NICAL) with (4) (CIVIL OR 


MECHANICA with over two years 
experience in either general manage rojects 
such as public building utility 





installations or in oil refinery e ” ete 

rocess plant installation and utilities. 

ust be familiar with job planning, scheduling 

and general construction techniques. Age 
about 30. Commencing salary £1245 p.a. 

In addition to salaries quoted, free air conditioned 

oy and living allowance 

provided with medieal attention, kit allowance, 

pension plan and paid home and local leaves.— 











Apply (quoting CON) to BOX G 647, Offices of 
ENGINEERING. 


ENGINEERS (MECHANICAL) 
SENIOR AND JUNIOR required for work on 
capital projects. Minimum qualifications: Senior, 
Corporate Membership of Institution of Mochentenl 
Chemical Engineers and/or University 
Junior, H.N.C. Mechanical/Chemical Engineering 
Preference will be given to suitable candidates wi 
chemical and su —— experience. Dammam 
positions for suitable applicants with good prospects,\ 
salary and pension scheme.—Applications, which 
will be treated confidentially, Should state age, 
qualifications, experience in ‘chronok ical order, 

mt remuneration and be addressed to 
ERSONNEL MANAGER, BRITISH ENKA 
LIMITED, AINTREE, LIVERPOOL, 9. K 875 


TRANSFORMER SPECIALIST ENGINEER 
required for a Senior Sales Post in a progressive 
Company. The man appointed should possess at 
least an H.N.C. (Electrical) and erably be a 
corporate member of the L.E.E. e should have 
recent experience on the design of transformers u 
to 45 mVA, 132 kV and possess the qualities of 
weg my necessary in a first class sales engineer. 
or r 


it man there are excellent prospects of 
promotion to top M lous’ tn 





in an 
tion. “Terms of em loyment 
include staff "bonus and generous nowicoutribater 
superannuation.— Please a apply to CHIEF PERSON. 
NEL OFFICER, BRUSH ELECTRICAL ENGI- 








NEERING CO. LTD. LOUGHBOROU 
LEICS. ro 


DRAUGHTSMEN 


Servo Mechanisms in connection with 


work are invited to apply. 


TULL LLLLLLLL LER Lo = 


Trainees, of not less than 8.2, O.N.C. 
the work offers excellent opportunities. 
Pension Scheme in operation. 
Full canteen facilities 
SRSONNEL 


TRAFFORD PARK, 


SAUNT TTT TTT 


cuoimce | Bs te HOUSTON 
OMPANY, LTD. 

There are vane in the Valve Engineer- 
ing Department for work connected with the 
engineering and development of semi- 
conductor devices. Those with qualifica- 
tions (H.N.C. and above) in Electrical 
Engineering or Physics are wanted for 
development projects involving transistors 
and rectifiers; an interest in radio would 
be an advantage. Qualified mechanical 
Engineers (H.N.C. and above) are needed to 
design and develop jigs and automatic 
machines for device manufacture. 

Applicants are invited to write to the 
HEAD OF THE VALVE ENGINEERING 
DEPARTMENT (367289-1), BRITISH 
THOMSON-HOUSTON CO., LTD., LADY- 


required for the design of Industrial Electronic and Magnetic Amplifiers for 


associated equipment. Previous experience in this class of work preferred, 
but not essential. Experienced Draughtsmen on electrical and/or mechanical 


Draughtsmen are also required for the preparation of wiring diagrams. 


8.2 will be considered for all of the above. The positions are permanent and 


Apply for application on, quoting reference “ =f " to 


METROPOLITAN. VICKERS ELECTRICAL co., LTD., 


UUUUUTAUULASUUUUENUUUUNNUUUUONUUEUEANUUOONUEUOUUNAUUERAUUUUSAUUOEYEUEUOU LEAP UODEU UPPER 








WOOD WORKS, LUTTERWORTH, NR. 
RUGBY, giving details of their age, quali: 
fications and experience. 374 


CHEMICAL ENGINEERING C ge ad in 
Westminster district has a vacancy 
TECHNICAL AND SALES ENGINEER. 
Qualifications are: age about 25-30, B.Sc. standard 
good knowledge physics, heat exchange essential 
and chemistry desirable. Understanding of general 
office procedure an advantage. The position offers 
an excellent opportunity for a man having these 
ualifications, coupled with a keen business outlook. 
Write stating fullest possible particulars, includi 
age, qualifications and salary required to BO 
K 390, Offices of ENGINuRRINe. 


MECHANICAL AND 
SERVICES ENGINEER 
Engi in Birmi 


ELECTRICAL 
by 
neers in 


t 
nsion scheme.— y in confidence # se 
cations, vious exper OX 
No. 300, 


LOVERS ADVERTISING irp., 
OXFORD STREET, LONDON ‘os 


DESIGN DRAUGHTSMAN required 
in Cambridge for interesting work on agricultural 
spraying machinery. Must have good all-round 
mechanical engineering knowledge and be free from 
Military Service. Five-day week. Pensionable post. 
—Write (Quoting No. 1184), stating age, qualifica- 
tions, experience and salary required, to PERSON- 
NEL MANAGER, FISONS PEST CONTROL 
LIMITED, BOURN, CAMBRIDGE. K 370 


Large modern company of mechanical 
engineers in North West require a 
TECHNICAL ENGINEER, member of 
professional association, with wide practical 
experience in manufacturing methods, 
machine tools, processes and design. He 
will control about 80 staff. Chief respon- 
sibility will be the planning of production 
and full exploitation of manufacturing 
potential. Preferred age limit, 35 to 45. 


This is a salaried pensionable executive 
post.—BOX K 371, Offices of ENGINEERING. 
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SERVO CONTROL 


AND TRAINEES 


Electrical Motor Control Gear and 


standard or those who are now taking 


TUE ULL LULL LLL 


MANA 


MANCHESTER, 17. 
K 862 


FTL ELE LULELLL 


ym facturers of tainer closures in the 

have a number of vacancies for ambitious 
DESIGN DRAUGHTSMEN preferably with 
some experience in this or a similar sphere. terest- 
ing work with excellent salary and every opportunity 
for promotion to senior position in a raj pic y om 
ee. Write wth 8 eye ~ 





P. Pek MEFAL CLOSURES LIMITED, SEictoat ; 


LANE, WEST BROMWICH 
NEW RESEARCH LABORATORY 


IMPORTANT 
APPOINTMENTS 


Powers-Samas Accounting Machines, Lid. (one 
of the Vickers Group of Com es) is e the 





resources of its Research Division for develop- 
ment of electroni Lic data processing equipment, 
R = Sige and allied devices. A new 


is under construction at 

Sent Surrey—and until its completion the staff 

— pointed will work at existing establishments in 
ydon and Crayford, Kent. 


The Tian offered provide scope for both 
p= and junior staff. Salaries will be competitive 

accordance ee and experience. 
yet ee are invi from:— 


1. Honours graduates in physics or engineering 
for a wide range of research and develop- 
ment work on electronic computors and 
associated equipment. 


2. Engineers with Higher National Certificate 
for development and des work on 
electronic computors a associated 
equipment. 





3. Juniors pane evidence 7g Ba pr gens | 


ty 
to qontinme with studies ‘Yor higher 
qualifications. 


Applications, with details of previous experience 
and qualifications, should be sent to THE 
PERSONNEL MANAGER, POWXKRS-SAMAS 
ACCOUNTING MACHINES, LTD., CROYDON. 


CHIEF ENGINEER 
required by 
substantial general Engineering Company 
SLOUGH. 


Responsibility design, development, 
engineering. 


product 
Only first-class qualified men considered. 
Salary £2000 plus. 

Write in confidence, stating age and experience to 


MANAGING DIRECTOR, BOX E.G.648 c/o 191, 
GRESHAM HOUSE, E.C.2. 





MATERIAL MOVING 
PROBLEMS ? 


, CACAE 


Pleasant working conditions and _— 
posed are provided, «ud an on 
— sche we 5 os 
The work is 0 a permanent 
new and expanding © and salaries are 
good 
All replies should | idressed ae 
TECHNICAL APPO!* (ENTS OFFI 
SIR W. G. ARMSTK‘ WHITWORTH 
T E AIRCRAF?, LTD, 
BAGINTON, 
R. WHI & SONS (Engineers) LTD. WIDNES, LANCASHIRE Nr. COV uNTRE 
Telegrams : ““RAILS, WIDNES”. Telephone : WIDNES 2405 (Three lines) quoting reference P/6). (TAO 
, a — 













































‘NEERING 

TEXTILI . ae 
ASSISTANT TO CHiee 
ENGINEER | 

25-35 years of age « Unte 

or equivalent in ¥ nical Mek degree 

with experience in similar kag tng, 
take charge of maintenance ot © | 

trical installation, « vings Poe] elec. 
ioe en position with good , at | 

a. Y commensurat w i 

Pension scheme. a aD ifeatine 

apply, stating age, gu ations, pone heed 
and salary required t Derience | 

MANAGING DIRECTOR. 

BRITISH DEPA CREPES Limitgp | 
GLEBE MILLS, | 
HOLLINGWOOD, OLDHAM, LANcs. | 
K 889 
ee) 


A, DESIGNER DRAUGHTSM 
years general D/O experience AN with sever 


is required to 
at a Food Research Station situated me 
estate in Bedfordshire There is —— oy 


work including development and 
and services and design of special- oat ot ~ a 
Minimum qualifications, workshop training anj 
ordinary ational Certificate. Five-day — wee. 
three weeks holiday, canteen facilities, trans 
arrangements and recreational facilities, “ 
OFFICE MANAGER, UNILEVER, LTD., “Fobp 
RESEARCH DEPT., COLWORTH HOUSE, 
SHARNBROOK, BEDS K 3 


ARMSTRONG SIDDELEY MOTORS have 
vacancy for a 
SENIOR CHEMIST in their Chemical Laboratory. 
is a new position of unusual responsibility, since 
the a. ee applicant would be expected to take 
o—- of chemical work and be directly Tesponsibie 
to the Chief Chemist. A degree in Chemistry js 
essential, although in certain eircumstances a 
Honours Degree in general science would be accept 
able. Applicants should be over 25 and have had 
previous experience in executive positions. The 
position carries commensurate and senior 
executive status. Applications will treated in 
strictest confidence and should be sent to th 
TECHNICAL PERSONNEL MANAGER, ARM. 
STRONG SIDDELEY MOTORS, COVENTRY 
quoting Reference SC/Lab. Ki 


Fully oes 
MECHANICAL Bo INEERS < works 
ent experience required by important 
organisation with interests t vont — _ 
and Commonwealth. Appli 
accept assignments for a limited alti a . 
fines to five years in Canada, Africa or New Zealand, 
with a possibility of a final post in the Unite 
Kingdom if desired are invited to apply. Remune- 
ation on a high scale with superannuation facilities. 
Age not over 40. Full details of experience, quali- 
fications, previous appointments and salaries ir 
confidence to THE MANAGING DIRECTOR 
BOX K 400, Offices of ENGINEERING. 


ARMSTRONG ree °° MOTORS has vacancis 


GAS TURBINE DEVELOPMENT STAFF 
FOR WORK ON SAPPHIRE AND VIPER 
ENGINES. Applicants must have a Univenity 
Degree. Previous experience although desirable, » 

not essential. So ee 
£1000 per annum, de on age, b 
qualifications. Due to heavy Se 
ments and consequent ex 


pansion of departments, 

for men of the right callie ae amy 
fa lications wi! details to Reference 
pee tl PPECHNICAL PERSONNEL MANAGER, 


RONG SIDDELEY MOTORS, “est 


STRUCTURAL ENGINEER phon mr - hy oe 
firm of Consultants to take charge 
Senta office. Candidates must have @ nh how 
sive knowledge of all ¢ of structural 
both —s and detailing and should 
some works experience. 
Corporate Members of one of 
rofessional Institutions or hold Dae 
The malon is a ——— neo * there is 4 
gg = —Please reply confidence 
BOX 389, GLOV JERS ADVERTISIN: 
ETD. Py * OXFORD STREET, W.1. 








SIR W. G. ARMSTRONG 
WHITWORTH AIRCRAFT LTD 


ARMAMENTS DIVISION. 


TECHNICAL ASSISTANTS | 


} 

A number of Technical Assistants are 
required for interesting work in Power 
Supplies in Guided Weapons. 

Qualifications should include a degre 
Engi H.N ¢ toge 
on het experience im test and 
development work. 
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eNGINEE! NG April 6, 1956 
| | 
Applications &! - oe 

rsicist WING 1EER WITH INTEREST 


PH NG 
ORANE 
BAS AYSICS, for 
ointment In the | 


manent and progressive 
Department of Kodak, 

ate will be required to 
i. The piems it heir fundamental parts, 
aaly Lahee proce» trols and servo mechan- 
nd to dev Goaretic nsiderations. Degree or 
sus from minimum ification, and preference 
ANC. 8 to ap! ts with some industrial 
vill be given ply by letter to PERSONNEL 
expen ONT "KODAK, LTD. (FACTORIES), 
DEP STONE, Mii ESEX, quoting reference 


K 940B 
PR/2. 
NGINEERING EXECUTIVE, 
A area ye 45 years of age, is required by a 
= company with about 800 employees engaged 
Pe manufacture f mechanical handling plant. 
i] 






iti es full responsibility to the Man- 
_ wee te an ér gueniag department which 
on rates large production drawing office, con- 
poor’ ay estimating office, and research and 
on ment drawing office and workshop. : 
= vcineering degree, coupled with wide experi- 
on mechanical engineering design and production 
peihods and in staff leadership, organisation and 
poem are essential. Experience of mechanical 
handling plant and/or of the mining industry would 
ie an advantage. The Company is well established 
snd has a good reputation for the quality of its 
products, its service to customers and its relations 
with employees; it is using modern management 
wechniques on an increasing seale. A policy is 
being pursued of steady expansion into suitable new 
products and new markets at home and abroad. 
A person is sought to whom these factors are 
important, and who can take a major part in their 
development. 4 
Salary will depend greatly upon the experience 
sod qualifications of the successful applicant, but 
wil start at not less than £2000 per annum. The 
waition will include membership of a pension and 
iife insurance scheme and is expected to lead to the 
early offer of a directorship after mutual trial period. 
Applicants in the first instance are invited to send 
full particulars of their qualifications, experience in 
chronological order with dates, present position and 
personal particulars to URWICK, ORR & PART- 
yers, LTD., 29, HERTFORD STREET, 
LONDON, W.1, quoting NEA/1169 on the envelope. 
All applications will be acknowledged and will be 
treated in strict confidence K 893 


METALLURGIST—experience with H.N.C. or 
Inter.B.Se. required by progressive Light Engineer- 
ing Company for the analysis of metals and for 
ontrol of protective treatments, etc. Knowledge 
of cold forging an advantage. Details of age, train- 
ing and experience to PERSONNEL MANAGER, 
SIMMONDS AEROCESSORIES, LTD., 
FOREST INDUSTRIAL ESTATE, GLAM. 

K 





TAYLOR 8 JONES LTD 





CONVEYOR SPECIALISTS 


* 


, =! 


— 





[SUPPLEMENT] 





INDUSTRIAL CONTROL 
DRAUGHTSMEN AND TRAINEES 


Required for the design of Motor Control Gear and associated equipment. 
Previous experience in this class of work preferred, but not essential. Experienced 
Draughtsmen on electrical and/or mechanical work are invited to apply. 

Draughtsmen are also required for the preparation of wiring diagrams. 

_ Trainees, of not less than 8.2, O.N.C. standard or those who are now taking 
8.2. will be considered for all of the above. The positions are permanent and the 
work offers* excellent opportunities. 

Pension Scheme in operation. 

Full canteen facilities, 

Apply for application form, quoting reference “ U.4," to: 

PERSONNEL MANAGER, 
METROPOLITAN-VICKERS ELECTRICAL cOo., LTD., 
TRAFFORD PARK, MANCHESTER, 17. 

K 861 











| GOSS PRINTING PRESS COMPAN: 
] 











THE WELLMAN BIBBY CO. LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.! 


Telegrams : COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 
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LIMITED 
have immediate vacancies for :— 

NG AND TOOL DRAUGHTSMEN. Applicants 
must have served a recognised engineering appren- 
ticeship and have Drawing Office experience in light 
and medium ision engineering; must hold 
National Certificate. Permanent itions with 
generous superannuation scheme, nus is paid 
annually. Salary in accordance with experience 
and ability.—P supply full details of age, 
experience and qualifications to PERSONNEL 
MANAGER, GREENBANK STREET, PRESTON. 
K 857 


QUANTITY SURVEYOR wanted for service 
with railway in Central Africa. Applicants must 
be fully qualified. Married man preferred. Salary 
£990 by £30 to £1170 per annum. Family allow- 
ances, Free passage for self and family up to three 
adult fares. Free unfurnished quarters. Free 
medical attention. Contributory msion and 
medical aid schemes, Six months leave on full 
pey after each tour of 3/3} years.—Write, giving 
ull particulars of , education and experience, 
to BOX “ MJ." c/o J. W. VICKERS & ©O., LTD., 
ve. GREAT WINCHESTER STREET, at oy 
.C.2. c 916 


BRITISH HYDROCARBON CHEMICALS, LIMI- 
TED, have vacancies for 
GRADUATE OR EQUIVALENT ENGINEERS 
in the age group 25 to 35. The appointments offer 
first class opportunities in a modern eaaiey. 
There is a non-contributory Pension Scheme in 
operation, and the Company has its own Housing 
Estate. Applicants should give full details of back- 
ground, and all correspondence will be treated in 
confidence. Replies in writing to BRITISH 

HYDROCARBON CHEMICALS, LIMITED, 
BO'NESS ROAD, GRANGEMOUTH, STIRLING- 
SHIRE. K 434 

















i 


‘hy 
require 


STRUCTURAL ENGINEER 
(QUALIFIED) 
for position of 


GENERAL MANAGER 


of new Division about to be formed 








ri Vell 
ti Ae 


Must have not only a broad knowledge of 
GENERAL STRUCTURES & BRIDGES 


but also wide experience in 


SELLING 


such structures 
Applicants must be prepared to travel abroad 


Applications, stating age and experience, will 


be treated confidentially by the Managing 
Director, 


ACROW (ENGINEERS) LTD. 
South Wharf ,Paddington, London, W.2. 
K 879 











MECHANICAL ENGINEER required in part- 
time eapacity to give lectures on elastomers used in 
e ng. Training given. For further details 
apply to BOX K 414, Offices of ENGINEERING. 


DRAUGHTSMAN required with some experience 
of Shell Ty Boilers and Boiler Installation. 
Country district, salmon and trout fishing in River 
Annan. Powfoot Golf Course ny “on i 
Apply stating age, experience and salary require 
to. COCHRAN & CO., ANNAN, LTD., ANNAN, 
DUMFRIESSHIRE, SCOTLAND. G 646 














SINCE 1906 


Geo. ROBSON & CO. (CONVEYORS) LTD., Hodgson Street, SHEFFIELD 


Phone: SHEFFIELD 27463/4 















SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 


dwards L 


ALL TYPES — NEW & USED. ASK for LISTS. 


EDWARDS HOUSE, 
352-361, EUSTON RD., LONDON 


Phones: EUSton 4681 & 377! 
Lansdowne House 


and 
41, Water St., —a 3 
(CENtral 7606-' 








\ 
SITUATION WANTED. 


ENGINEERING EXECUTIVE DESIRES post 
as Technical Director or . Well-known 


Offices of ENGINEERING. 





CAPACITY AVAILABLE. 


ACCURATE MACHINING 
also on Models and Prototypes, &c. 


MILLING TURNING 
16 BOR G PLANING 
|; PR Too IGS AND FIXTURES 
HORIZ TAL BORING 


GIVE US YOUR DIFFICULT JOBS. 


EN (ENGINEERS) LTD., 
la, AUBERT PARK, LONDON, N.5. 
CANonbury 1075. G 620 





DESIGN OFFICE CAPACITY available 
Sp Macethos Projects._NOR 
Special ont 
BROTHERS LTD. 53, Vretorla Street, 
LONDON, &.W.1. Tel.: Abbey 5444. G53i 














Classified Advertisements continued on Page 88 
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ROSSER & RUSSELL LTD. 


MANUFACTURERS OF SPECIAL AND | 


WORK WANTED. 





“DRAWINGS WITH TENDER?” y not. | 
isomeric Lay Out giving comprehensive md. cites | 
of exact proposals.—_Apply BOX K 429, Offices of | 
ENGINEERING. 


GENERAL ENGINEERS, 
QUEEN’S WHARF, 
HAMMERSMITH, W.6. 


"PHONE: RIV. 4416. 


PROTOTYPE MACHINES. 


STEEL FABRICATION 
& 
PROFILE CUTTING. 


GENERAL MACHINE WORK.| 
G 57 | 





MODEL MAKING. 


ACCURATE SCALE MODELS. 


Industrial Plant, Ships, Machinery, | 
Civil Engineering, etc. 
Static or working models for exhibition, 


advertising or instructional purposes. 
Enquiries invited and estimates submitted. 


C. A. MILLS, 18, MANOR RD., RUISLIP, 
MIDDLESEX. Tel.: RUISLIP 4374. G 522 | 





MACHINERY FOR SALE. 











be ggg da 3/36 PLAIN HYDROMATIC 

LLER. -8.A. Manfr. Table 60 in. by 14 in. 
ona -& «.. surface 50 in. by 12 in. 
yower traverse 36 in., one-way cycle. Variable | 
ydraulic feeds. Ram type overarm. Maximum 
distance spindle to table 12 in. ; 8 speeds 27-200 r.p.m. 
by P.O. gears. Coolant unit and electric pump. 
main motor 400/3/50. | 


H. BELL (MacHINE TOOLS) LTD. 


WALTER STREET, LEEDS, 4. 
Tel.: 63-7398. G 449 | 





H ydraulic 








| 
INCLINABLE | 
Motorised 415/3/50. Pressure 

opprer. 12 tons. Stroke 1} in. Centre to back | 
5 in. Weight about 14 ewt. each. 
NEW TRUMPF ELECTRIC THROATLESS 
SHEARING MACHINE, Model 0MS401/402. | 
On stand. Motorised 400-440/3/50. Capacity | 
7 Provision for polishing, | 


"ee RATZER NO. 19 
RESSES. 


7 s.w.g. mild steel. 
fining or wire brushing 
BESCO OPEN ENDED UNDERCRANK 
GUILLOTINE. Motorised 400/3/50. Automatic 
hold-down, all gauges. Capacity 48} in. by | 
14 s.w.g. mild steel. Gap —_— 2} in. 
SIX NEW BESCO GEARED CIRCLE 
CUTTING MACHINES, Type F, Size No. 4. 
Motorised 420/3/50. Capacity 4 in. Cuts circles 
4} in.-41 in. dia., strips § in.-1lin. wide 
= — UNIVERSAL SWING-BEAM FOLD-| 
BENDING AND BOX FORMING | 
MACH HINE. Capacity 49 in. by 14 gauge. 
Smallest trunk formed round the beam 6% in. 


6/24 DEEP THROATED 
COMBINED PUNCHING AND SHEAR- 
ING MACHINE. All-steel build. Capacity 
6 tons. Punches & in. by } in. mild steel. Shears 
up to & in. Other operations in proportion. 
*hotogra’ of the above are evailable. 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1, 


| 


MED 


SELECTED ITEMS 
FROM OUR STOCKS OF 
LATE TYPE HIGH-CLASS 


MACHINE TOOLS 


HORIZONTAL BORERS 


KEARNS 5 type, with collet type chuck. 

PEARN-RICHARDS No. 4" STANDARD 
TYPE” SCHARMANN HBSF3, 4 in. 
dia. spindle. 

KEARNS No. 3 “PATENT TYPE” 


with live spindle. 
“PATENT TYPE,” 


KEARNS No. 2 
with live spindle. 

KEARNS No. 1 “STANDARD TYPE,’ 

NILES WV9 FLOOR TYPE, 3} in. dia. 
spindle. 

WOTAN B35, 34 in. spindle. NEW 
VERTICAL BORING MILLS 


RICHARDS 7 ft. DOUBLE COLUMN. 
COLBURN 5 ft. DOUBLE COLUMN. 
ARMSTRONG CRAVEN 34s in. DOUBLE 
COLUMN. 
RICHARDS 48in. DOUBLE COLUMN. 
GISHOLT 42 in. DOUBLE COLUMN. 
RICHARDS 36 in. DOUBLE COLUMN. 
RICHARDS 36 in. DOUBLE COLUMN, 
with side head. 

BULLARD 24 in. SINGLE COLUMN. 
MILLING MACHINES 
Plain a 

MILWAUKEE 
a & EICHLER III, table 55 in. 
PEDERSEN VPF2, NEW, table 5lin. by 
12 in. 
Universal 
VAN NORMAN No. 36 (Plain table). 
MILWAUKEE 2H. 
Vertical 
— No. 3, High Speed Dial 
CINCINNATI 08. 
HERBERT 28V, Kneeless Type. 
KEYSEATERS & KEYWAY 
MILLS 


CARTER & WRIGHT No. 0. 
CARTER & WRIGHT No. 2. 
ASQUITH H.K.1. 


GRINDING MACHINES 
Surface 
SNOW VBI18, Vertical Spindle. 
PRATT & WHITNEY 77 in., Vertical 
pindle. 
NOW P24, Horizontal Spindle. 


Cylindrical 
CHURCHILL “ PAH,” Hydraulic Univer- 
sal, 10in. by 24in. 
LANDIS TYPE C, Universal, 10 in. by 
24 in. 
NORTON TYPE LC, 
12 in. by 36 in, 
RADIAL DRILLS 
ARCHDALE 6 ft. Medium Duty. 
A . 


Multi-Purpose, 


" BLE. 
ADCOCK & SHIPLEY, 28 in. PILLAR 
DRILL. 
PLANERS 
STIRK 12 ft. by 3 ft. 9 in. by 3 ft. 6 in. 
HILOPLANE. Double Column. 
LOUDON 13 ft. by 5 ft. by 5 ft. Double 
Column. 
SLOTTERS 
ORMEROD 5 in. 
BUTLER 5 in. 
BUTLER 12 in., with tilting body. 
BUTLER 2s in. 
BUTLER 238 in., with electric feed unit. 
BUTLER 30 in. 
* All machines fully motorised 
for 400/3/50 supply 
* 


fice LATE TYPE INTERNAL 
NDERS, PRODUCTION MiIL- 
tens, LATH ES, GEAR MACHINES, 
CAPSTANS ee LATHES, 


For full details of any of the above 
write to: 


SOAG MACHINE TOOLS 
LTD., 
JUXON STREET, LONDON, 


Phone: RELience 3373 





Grams: Sotoolsag, London, S.E.II 
G 229 





Telephone: EUSton 4681-3771; 


and at 
LANSDOWNE HOUSE, 41, WATER STREET 
BIRMINGHAM, 3 


| 





| 


ONE—325 K.W. 


ONE—265 K.W. PAXMAN/B.T.H. DIESEL 


| 
| 
| 
| 
| 


[SUPPLEMENT] April 6, 1956 FE \< GINEERING 


B.C.S. 


ONE—600 K.W. SULZER DIESEL GENER- 
ATING SET, ae volts, D.C. complete with 
Auxiliaries, Spares, etc 

ON K.W. SULZER DIESEL ALTER- 

NATOR SET, 400/440 volts, 3 phase, 50 cycles, 

428 r.p.m., complete with Auxiliaries, etc. 

AXMAN/CROMPTON 

PARKINSON DIESEL ALTERNATOR SET, 

400/440 volts, 3 phase, 50 cycles, 1000 r.p.m., 

—— Auxiliaries and Spare Parts. 


ALTERNATOR SET, 400 volts, 3 phase 50 
cycles, 1000 r.p.m., complete with Auxiliaries 
and Switchboard. 
ONE —80 K.W. GENERAL 


400/440 volts, 3 phase, 50 cycles, 1500 r.p.m., 
complete with all Auxiliaries and Switchboard. 
ONE—55 K.W. McLAREN/BRUSH DIESEL 
ALTERNATOR SET, 400/440 volts, 3 phase, 
50 cycles, 1000 r.p.m., complete with Auxiliaries 
and Switchboard. 
ONE—40 K.W. SENTINEL/LEROY DIESEL 

ALTERNATOR SET, 400/230 volts, 3 phase, 
50 cycles, 1500 r.p.m., complete with ‘Auxiliaries 
and Spare Parts. New 1951. 
TWO 20 K.W. HILL & CO./DELCO DIESEL 
GENERATING SETS, 120 volt DC., 1450 
r.p.-m., complete with Auxiliaries. 

3, CASTLE STREET, CARDIFF. 
Tel.: CARDIFF 29246. K 912 


B.C.S. 





heater, Economiser by Green, Chaingrate Stoker. 

All mountings. 

= BABCOCK & WILCOX C.T.M. TYPE 
TER TUBE, 180 Ib. with Superheater, 

ane «ll by Green. All mountings. 

TWO- 14,000 JOHN THOMPSON 4 DRUM 

WATER TUBE, 250 Ib. with Senior Economiser. 

All mountings. 

30 FT. BY 8 FT. 6 IN. LANCASHIRE BY 

YATES & THOM, 160 Ib. All mountings. 

3, CASTLE STREET, CARDIFF. 


500 6H.P. UNUSED DOUBLE DRUM 
HAULAGE by Uskside Engineering Company 
(motor not included); rope speed 8 m.p.h. Each 
drum will hold 3300 yards of 1 in. rope. Complete, 
mounted on steel base frame work. 
3, CASTLE STREET, CARDIFF. 

Tel.: CARDIFF 29246. K 915 








ENSOTTI 5ft. Motor Dri 


High Speed 
VERTICAL BORING MILLS 
with taper turning and screw cutting 


attachment. Max. swing 62 in. dia. 
Rapid power traverses. 16 speeds from 





4 to 145 r.p.m. Motor 28 h.p ae 
weight 10 tons. 1951-2 ains 
excellent condition. 
F. J. EDWARDS LTD., 
359, Euston Road, London, N.W.|!. 
EUSton 4681 G 610 














FOR SALE. 


PALLET FEET, 6000. Low price to clear.— 
Apply B. W. DAVIS, LTD., WEAMAN STREET, 
BIRMINGHAM, 4. K 99 


TW 


STOCK OR EARLY DELIVERY. 


AIR COMPRESSORS. 
600 C.F.M. BROOMWADE FOUR CYLINDER 
eyls. 10 in. by 12 in. stroke, 310 r.p.m., 125 h.p. 
on a Motor, (/Parkinson Starter, outer 


osc. cre M. BELT oaevane THREE CYLINDER 
WATER COOLED by Broom & Wade, cyls. 
10 in. dia. by 12 in, stroke; 120 h.p. slip Ring 
Motor rl Starter, 400-440/3/50. .EH251 

300 = CF. MOTOR DRIVEN TWIN 
CYLINDER WATER COOLED; cyls. 10 in. 
dia. by 12 in. stroke; 70 h.p. Slip Ring Motor 
and Starter, 400-440/3/50. 

240 C.F.M. TWO STAGE AIR COOLED by 
_Ingersoll/Rand, 6 in. by 5 in. by 5 in. stroke; 
60 h.p. Slip Rirg Motor and Starter, 400-440/3/50. 
Combined bedplate, intercooler, 

C.F.M. WIN CYLINDER WATER 
COOLED; cyls. 8} in. dig. by 10 in. stroke; 
35 h.p. Slip Ring Motor and itarter, 400-440/3/50. 
D.23. Broomwade. 


SP WARD, LTD., 





ALBION — . - SHEFFIELD 





Telephone; Central 7606-7, G 552 


Loypos: Hakgisoy & Sons, Lrp., by Appointment to Her Majesty The Queen, —— 





*Phone: 26311 "Grams: “ Forward " 
LONDON: BRETTEN XHAM HOUSE, STRAND. 


*Phone: Temple Bar 1515 (12 lines). e 
— Wards might have it! 


YORK HOUSE, 12, YORK s1,, 
Tele 


STAINLESS STEEL ay.\\.») 
Bars. 


» Pubes and Angles. Sn for owe Priced Sin 
be] 
THE MULBERR 
228, St. John Stree:. Londo AY 
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STEEL, ALUMINIUM, 
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22,000 BABCOCK & WILCOX C.T.M. STEEL | quantities. Cash Pay a “pra é Yow 
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STAINLESS STEEL JACKETED pri 
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3, CASTLE STREET, CARDIFF. seller bearings in large quant tin OR 
Tel: CARDIFF 29246. K914|/AVENUE DE NERAL “LECLERC. 
GARENNE (SEINE), FRANCE Telephone: ci 
B.C.S. ~— 





AGENCIES. 


ENGINEERING AGENTS wide experience and 


excellent connections, are Bn pase 7) hi 
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Lt. MANLIO GAVINO & CO., Engines 
established la § Italy, since 1912. In 
Naval and Mercantile 
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UNIVERSITY OF ST. ANDREWS 
QUEEN'S COLLEGE, DUNDEE 
LECTURESHIP IN ENGINEERING 


Applications are invited for app- 
ointment as LECTURER IN MECHANICAL 
ENGINEERING in the Department of Civil 
and Mechanical Engineering, Queen's 
Colleze, Dundee, to commence lst Oct- 
ober 1956. The candidate appointed 
would be required to assist with the 
teaching and to take part in the 
research work of the Department. Opp- 
ortunities will be granted to work 
for a hisher degree. Salary scale, 
£650 x £50 per annum to £1,550, with 
efficiency bar at £1000 and commencing 
salary according to experience and 
quelificstions. F.S.S.1. and Family 
Allowance benefits; 92 crant towards 
expenses of removal may be made. Six 
copies of the applicstion, which 
should contain the names of three 
referees to the undernoted, not lster 
then 18th April, 1956. 

PATRICK CUMMING, 
Joint Clerk to the University 
Court, 
Queen's College, Dundee. 
K 495 


BRADFORD EFUCATION COMMITTEE 
TECHNICAL COLLEGE 
BRADFORD 


Applications are invited for the 
appointment of ASSISTANT (GRADE B) 
IN CIVIL ENGINEERING in the College. 
A knowledge of Geology and Soil 
Mechanics would be an advantage. 


The salary, including allowances, 
may range from £525 to £964 per annum 
for men, according to the Burnham 
Scale. The commencing salary will 
depend upon qualifications and exper- 
fence, and may be increased up to 
a maximum of 12 increments of £18 per 
annum in respect of approved service 
in industry 


Further particulars of the appoint- 
ment and forms of application may be 
obtained from the Director of Educat- 
ion, Town Hall, Bradford 1, and 
completed forms should be returned to 
the Principal of the College as soon 
as possible. 


A.SPALDING 
Director of Education. K.756 


CITY OF WAKEFIELD 
EDUC ATION COMMITTEE 
WAKE FISLD TECHNICAL CO.LEGE, 


Applications are invited for the 
post of GRADE A ASSISTANT to teach 
ENCI NEERING WORKSHOP SUBJECTS. Good 
workshop experience and suitable 
qualifications required, e.g, Final 
City and Guilds Certificate in 
Machine Shop Engineering. Ability to 
teach elementary science or mathe- 
matics would be an additional recomn- 
endation. 


Application forms, obtainable from 
the Education Offices, 27, Kire 
Street, Wakefield, should be return- 
ed within fourteen days of the appear- 
ance of this advertisement, 

C.L. BERRY, 
Director of Education, 
Education Department, K689 


27, King Street, 
WAKEFIELD, 





Auxiliaries, 8) . ete. 
| ONE 850 KV . SULZER DIESEL AL 


MATAS ef’ AOI AAD welto @ 


BEDFOKDSHIRE EDUCATION COMMITTEE 
LUTON COMMITTEE FOR EDUCATION 
LUTON AND SOUTH BEDFORDSHIRE COLLEGE 


OF F'RTHER EDUCATION 


Principal: 
W.F. Stephenson, B.Sc., F.R.I.C. 


Applications are invited for the 


following posts in the Department of 
Engineering, duties to commence on 
lst September, 1956:- 


LECTURER = MECHANICAL ENGINEERING 
Candidates must be honours grad- 
uates in Mechanical Engineering, 
Duties will include teaching to 
students in B.Sc. (Eng.) and Higher 
National Certificate Courses, and 
candidates should offer two subjects 
to this level, one of which should 
be Theory of Machines, Opportunities 
for research are available, ; 


Salary will be in the range £965 
x £25 - £1,065, 


ASSISTANT GRADE B = MECHANICAL 
ENGINEERING, 

Candidates must be honours grad- 
uates in Mechanical Engineering. 
Duties will include teaching up to 
the standard of B.Sc.(Eng.) and 
Higher National Certificate, Opport- 
unities for research are available, 

Salary will be in the range £525 x 
£25 - £820 with appropriate additions 
for qualifications, industrial and 
teaching experience, 


Send s.a.e. (foolscap) for appli- 
cation form, which should be return- 
ed within ten days of the appearance 
of this advertisement, to 
J.A. CORBETT, CLERK OF THE GOVERNORS, 
63/69 GUILDFORD STREET, LUTON. 

K693 


STAFFORDSHIRE EDUCATION COMMITTEE 
Leek College of Further Education 
Principal: E.Lansley, B.Sc. (Econ) 


Applications are invited for the 


following full-time teaching appoin- 
tment :- 


ASSISTANT GRADE A TO TEACH 
ENGINEERING SUBJECTS up to 

S.1 level. These include 
Mathematics,Technical Drawing, 
Engineering Science and Workshop 
Technology including practical 
work, which are taken by full- 
time and day release students. 


Salary in accordance with the 
Burnham (Technical) Scale, Grade A, 
£450 x £18 - £702 x £23 - £725 plus 
allowances for degree and approved 
training. 


Form of application, returnable 
within 14 days of this advertisement 
and further particulars may be 
obtained from the undersigned on 
receipt of a stamped addressed 
foolscap envelope. 


J.H.P. OXSPRING, 
Director of Education. 


Dept. F.E., 
County Education Offices, 
Stafford. K.667 


_| ONE—600 K.W. SULZER DIESEL GENER- | List. 
ATING SET, 220/440 volts, D.C. complete with 


STAINLESS STEEL ayaiiivic “stock 
Tubes and Angles. «nq laren Priced tt 
THE MULBERRY 
223, St. John Stree: Lenten els 
TER- Telephone: CLErkenwell 8356-7.8. 6 455 
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CARMARTHENSHIRE EDUCATION COMMITTEE 


LLANELLY TECHNICAL COLLEGE 


Applications are invited for the 
following vacancies at the above- 
named Coilege:- 


(1) FULL-TIME ASSISTANT MASTER 
IN MECHANICAL ENGINEERING. 


(2) FULL-TIME ASSISTANT MASTER 
IN PRODUCTION ENGINEERING 


Candidates should be graduates in 
Engineerinz, or be Corporate Members 
of the Institution of Mechanical 
or Production Engineers, respectiv- 
ely, with industrial experience. ani 
preferably some teaching experience, 


Salary in accordance with the 
Burnham Further Education Report, 
1954, for Grade B Assistants, inclu- 
ding allowances for teaching and 
approved industrial experience. 


Duties to cammence as soon as 
possible. 


Further particulars and forms 
of application, which must be 
returned within TWO weeks of the 
appearance of this advertisement, 
may be obtained from the undersigned 
on receipt of a stamped addressed 
envelope. 


IORWERTH HOWELLS 
DIRECTOR OF EDUCATION. 


County Education Offices, 
County Hall 
Carmarthen. K.666 


CITY COUNCIL OF SINGAPORE 
WATER DEPARTMENT 


Applications are invited for 
Appointment of a TEMPORARY CONSTR- 
UCTION ENGINEER. Applicants mst 
be Corporate Members of the Inst. 
C.E., and have extensive experience 
in the construction of earth dams 
on soft foundations and should have 
experience in sheet piling, coffer- 
dams, de-watering, flood diversion 
by tunnelling or channelling, heavy 
and deep excavation formation and 
compaction of clay and rock fill 
embankments, construction of heavy 
reinforced and mass concrete overflor 
bottom outlet and intake structures, 
grouting of rock foundations and 
investigation by boring, and the 
consolidation of earth fill. 


Static inclusive salary $2,000 
per mensem (£2,800 per annum) 
free quarters with hard furnishings. 
The appointment is on 4 5 years 
contract. 28 days full pay leave 
per annum on satisfactory completion 
of contract. Free return Ist Class 
air passages for officer, wife 
family suject to certain 1 
Salary at half rate for the peri 
of direct flight out to Singapore 
and on the return direct flight to 
the United Kingdom. 


Further details from the COUNCIL'S 
LONDON AGENTS: MESS®S ALLEN & — 
AMS, 1 VICTORIA STREET, WESTMINSTER, 
LONDON S.W.1. Closing date for 
full applications in DUPLICATE, 


Thursday April 12th.19°°- K.670 





Loxpos: Hargisos & Sons, Lrp., by Appetpement 00 ier Majesty ‘Ths Qeees, Peace, See Bee eee ae ee ees oe rae 
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CITY OF SHEFFIELD EDUCATION COMMITTEE 
COLLEGE OF COMMERCE AND TECHNOLOGY 


Applications are invited for the following full-time posts, 
duties to commence aS soon 4&8 possible. 


(a) SENIOR LECTURER IN MECHANICAL ENGINEERING to teach 
students preparing for Higher National Certificate and 
to assist in the organisation and supervision of these 
courses. Candidates should hold graduate or equivalent 
qualifications, and be able to offer a selection of 
subjects from strength of Materials, Applied Mechanics, 
Metrology and Machine Tools. 


(b) SENIOR LECTURER IN MECHANIZAL ENGINEERING to teach 
students preparing for Higher National Certificate and 
to assist in the organisation and supervision of these 
courses. Candidates should hold graduate or equivalent 
qualifications, and be able to offer a selection of 
subjects from Theory of Machines, Applied Mechanics, 
Applied Thermodynamics, Applied Heat and Plant Engineering. 





ASSISTANT GRADE B (MECHANICAL ENGINEERING) to teach 
zlasses in a selection from.Engineering Drawing and 
Science, Applied Mechanics and Applied Heats; ability 
to teach Calculations and Drawing for Electrical 
Installation Work would be an advantage. 


= 
~~ 


~ 


(d) ASSISTANT GRADE A(M™CHANICAL "NGINEERING) to teach 
classes in a selection from Engineering Lrawing and 
Science, Applied Mechanics, Applied Heats, Workshop 
Technology. 


(e) ASSISTANT GRADE B ( MECHANICAL ENGINEERING) to teach 
Mathematics in National Certificate and Craft classes. 


(f 


ASSISTANT GRADE B (ME°HANICAL ENGINEERING) to teach 
classes in a selection from Calculations, “orkshop 

Science and Drawing in courses for Machine Shop 
Engineering, Patternmaking, Fabrication of Steelwork. 
Candidates should posses a Final or Full Technological 
Certificate (City and Guilds) in Machine Shop Engineering. 


Candidates for posts (c),(d) and (e) should hold a Legree or 
Higher National Certificate or equivalent qualifications. All 


candidates should posses suitable industrial and/or teaching 
experience. 


Salaries in accordance with the Burnham Technical Scales:- 


£1065 x £25 - £1215 per annum for posts (a) and (b) 
£525 x £25 - £820 per annum with appropiate additions for 
degree and training for posts (c),(e) and 


f). 

£450 x £18 - £725 per — with appropriate additions for 
post (d). 

Application Forms, obtainable with further particulars from 


the undersigned (stamped, addresses envelope) should be returned 
within 14 days of the publication of this advertisement. 


STANLEY MOFFETT, 


Director of Education. 


Education Office, 
P.0.Box 67, 
Leopold street, 
Sheffield, I. K.699.~ 
OXFORD UNIVERSITY 
HE BR SH Tr 
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post of DEPARTMENTAL DEMONSTRATOR IN 
ENGINEERING SCIENCE, the duties to 
include both lecturing and undergradu- 
ate instruction in the laboratories. 
Original research will be encouraged 
Salary £600 to £700 per annum (plus 
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Apply to PROFESSOR A. THOM, DEPART- 
MENT OF =NGINEERING SCIENCE, I9 PARKS 
ROAD, OXFORD. 
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FELERATION OF MALAYA 
CIVIL ENGINEERS 
FO is LUO 9) ON 





Duties;to take charge of site work 
in construction of mass concrete dam 
at Klang Gates using contract labour 
and under the general direction of 
P.W.D. Officers. 


Appointment on Contract/Gratuity 
termse Salary £2002 p.a. Other allow- 
ances:-£392 if single; £742 if married 
and £987 if married with child(ren). 
Gratuity, payable on satisfactory 
completion of contract at rate of £70 
for each completed period of 3 months 
service. Free passages: Free medical 
attention: Generous home leave. 

Candidates should be A.".1.C.E. 
and have wide practical experience 
of heavy concrete construction in- 
cluding mass concrete dams. 


For further particulars apply in 
writing to LISECTOR OF RECRUITM™NI, 
COLONIAL OFFICE, LONDON, S.W.I., 
Give brief details of age, qualif- 
ications and experience. Quote ref- 
ence BCD/I12/23/03/D5. K.798. 


GOVERNMENT OF BAHRAIN 
STATE ENGINEER'S DEPARTMENT 


POWER STATION SUPERINTENDENT 
required to take charge of a new 
Gas-enrine and Gas-turbine power stat- 
ion with associated auxiliary equip- 
ment. Applicants should have held 
similar positions or equivalent 
responsibilities for at least three 
years. 


The power station plant consists 
of 4 - 1,000kW Gas engines and 
4,500kW of Diesel engines and is 
about to be extended by the addition 
of gas turbine plant. Preference 
will be given to candidates between 


35/45 years of age holding at least 
H.N C., and having had operating 
experience on large diesel alternator 
plant. 


Consolidated commencing salary up 
to £2,000 per annum according to 
qualifications and experience. There 
is also a Pension Fund. 


Free furnished bachelor quarters 
and medical attention provided. 
Married accommodation provided after 
satisfactory completion of 6 months 
probationary period. Contract in 
the first place for a period of 2 
years subject to 6 months probation. 
Leave is granted every two years 
at the rate of ten weeks per annum. 
Free passages by air to and from the 
United “ingdon are provided for the 
applicant and his wife every two years. 


Applicants givinz full details of 
qualifications, training and experien- 
ce to be addressed to the PERSONNEL 
OFFICER, EWBANK & PARTNERS LTD., 

10/11 GROSVENOR PLACE, LONDON S.W.1. 
K.779. 
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WORK WANTED. | 
* Saawyees Mt ban veneenT “ a, 
lsomeric prehens ve 
of exact Seat Atos BOX K 429, Offices of LY. 


NORTHERN RHODESIA 
CIVIL ENGINEERS 
PUBLIC WORKS DEPARTMENT 


Duties: Carry out the duties of 
Sanitary Engineer which includes the 
design and supervision of construct- 
ion, either by contract or direct 
labour of sewerage and drainage 
works for housing schemes including 
African housing; preparation of 
schemes for surface water drainage 
of building sites, and design of 
plumbing systems for institutional 
and domestic buildings of a Govern- 
ment or Municipal nature 


Appointment on Contract/Gratuity 
terms. Salary from £1,290 to 
£1,560 p.a plus varying allowance 
of between £284 - £351. A gratuity 
at the rated of £37 : 10 : Od. for 
each completed 3 months service 
payable on satisfactory completion 
of contract. Free Passages. 

Free Medical attention: Generous 
leave: Housing at reasonable rental 
available for a married man. 


Candidates, who should be 
between 35-44 years of age must hold 
a Uniwersity Degree of Diploma 
recognised as exempting from or 
have passed the Finals Parts 1 and 1l 
of the A.M.1I.C.E.examination and 
must have at least 10 years exper- 
lence in design and supervision of 
Sanitary Engineering works, includ- 
ing sewerage disposal, stormwater, 
drainage schemes and internal domes- 
tic plumbing. 


Further particulars on written 
application to Director of Recruit- 
ment, Colonial Office, London S.W.1. 
Please give brief details of age, 
qualifications and experience and 
quote reference BCD/112/3/013 /.5 


K,642 


AUSTRALIA 
UNIVERSITY OF SYDNEY 


Applications are invited for the 
position of LECTURER IN MECHANICAL 
ENGINEERING. Preference will be given 
to applicants with experience in 
Theory of Machines and/or Strength of 
Yaterials. 


The salary will be in the range of 
£41,200 - £AI,750 per annum, plus 
cost of living adjustment (£A3I men), 
and with annual increments of £A80. 
The salary will be subject to deduc- 
tions under the Stete Superannuation 
Act. The commencing salary will be 
fixed according to the qualifications 
and experience of the successful 
applicant. 


Finance available for home pur- 
chase under Staff Members’ Housing 
Scheme. 


Further particulars and informa- 
tion as to method of application 
may be obtained from the SECRETARY, 
ASSOCIATION OF UNIVERSITIES OF THE 
BPITISH COMVON”EALTH, 36 GORDON 
SQUARE, 1-ONDON,W.C.I. 


The closing date for the receipt 
of applications, in Australia and 
London, is 15 th May, 1986. .790. 










Auxiliaries, 


8) |. ete. 
ONE—850 K.W. SULZER DIESEL ALTER- 
Oo wheen KM avalae 


REATARS COT 1001440 eoleo 


MERSEY DOCKS AND HARBOUR BOARD 


Applications are invited for the 
position of a SURVEYOR, about 
30/35 years of age, with experience 
in general land surveys, setting- 
out work and quantity surveying. 
Applicants should also be capable 
draughtsmen. 


Full details of education, qualif- 
ications and experience should be 
furnished, together with copies 
of recent testimonials and/or names 
of referees. Applicants mst have 
passed the Intermediate Examination 
of the Royal Institution of 
Chartered Surveyors. 


The Salary will be in accordance with 
the Board's scale, which has recen- 
tly been revised, but age, experi- 
ence, etc., will be taken into 
account in fixing the commencing 
salary. 


Applications should be addressed to 
the ENGINEER-IN-CHIEF, MERSEY DOCKS 
AND HARBOUR BOARD, DOCK OFFICE, 
LIVERPOOL,3., and received not 
later than the 27th April, 1956 


K.646. 
UNIVERSITY COLLEGE LONDON 


GOWER STREET, W.C l. 


LEVERHUIME STUDENTSHIPS (£400 p.a.) 
and SHELL STUDENTSHIPS (not less tnan 
£350 p.a.) in CHEMICAL ENGINEERING, 
tenable for one session (renewable 
for second session), are awarded to 
graduates in Chemistry or Engineer- 
ing for advanced training or research 
in Chemical Engineering in the Ramsay 
Memorial Laboratory. Applicants 
for Leverhulme awards should have 
industrial experience. Applications, 
giving particulars of academic qual- 
ifications and industrial experience, 
with names of two referees, must be 
received by Registrar by 16 May,1956. 
K.758 


MECHANICAL ENGINEERING RESEARCH LAB- 
ORATORY (D.S.I.R.), East Kilbride, 
Glasgow, require DESIGNER (EXPERIMEN- 
TAL OFFICER OR ASSISTANT EXPERIMENTAL 
OFFICER) for materials research equip- 
ment ranging from instruments to test- 
ing machines. Workshop training and 
experience of designing precision 
apparatus and machine components. 
Minimum qualifications: Scottish Lea- 
ving Certificate in three subjects, 
including Maths. and Science, in 
Higher Grade and two in Lower; if over 
22, degree, H.N.C. or equivalent in 
Mech. Eng. generally expected. In- 
clusive salary for a 455 hour week:- 
E.0.(men) £767 - £947 p.a. A.E.O. 
(men) £315 - £690 p.a. Slightly less 
for women but subject to improvement 
under Equal Pay Scheme. 

East Kilbride has good housing 

ospects. Application forms from 
M.L.N.S., TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26 KING STREET, LONDON, 
$.W.1, quoting C 195/6A. K .602 


p.. by Appointment to Her Majesty The Queen, Printem, London, Hayes (Middx) cad) High Wycombe, add Published by BRGINNERING 104., Proprietor: f ENGINEERS 


36, Bedford St., Strand, London, W.C.2. 


.| ONE—600 K.W. SULZER DIESEL GENER- List. 
ATING SET, 220/440 volts, D.C. complete with 
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STAINLESS STEEL 0\.) bic, exatock. Sheets 
Bars, Tubes and Angles. <n for nat Priced Stork 
THE MULBERRY © 
298, St, John Stress, LooMeARY, 
Telephone: CLErkenwell 8386-7-8 6 455 


[SUPPLEMENT] APRIL 6, 1956 ENGINEER Nc 


UNIVERSITY OF LONDON KING! Zz 
will require on October ita 
LECTURER IN ELECTRICAL ENGINEERTs* 
with special reference to Electronj 
Applicants should have a rood mas 
degree in Electrical Engineering + 
Physics. Salary on the scale £700 
50- £1,000: £1,050 x 50 - £1.49)" 
with Family Allowances ang Superenn. 
uation benefits, with starting point 
according to qualifications and 
experience. Applicants sh 

for conditions of sppotemin” 
application forms to the REGISTRAR 
KING'S COLLEGE, STRAND, W.C.2, whon 
completed applications must reach 
by April 1s. K.816 








UNIVERSITY OF CAMBRIDGE: 
A.E.I. FELLOWSHIPS 


Applications are invited for tyro 
Associated Electrical Industries Fe). 
owships tenable from 1 October 1956, 
one in the Department of Physics and 
one in the Department of Engineering. 
Stipend within the range £900-£1400 
S ww with family allowances and 
F.S.S.U. benefits. Particulers my 
be obtained from THE SECRETARY 
GENERAL OF THE FACULTIES, THE OLD 
SCHOOLS, CAMBRIDGE, by whom all app- 
lications must be received not later 
than 31 May 1956. K.765 


UNIVERSITY OF LONDON KING'S COLLEGE 
will require on October lst, 19564 
LECTURER IN CHEMICAL ENGINEERING. 
Applicants should have a food honours 
degree. Salary on the scale £700x 
£50 - £1,000: £1,050 x 50 - £1400 
with Family Allowances and Superann- 
uation benefits, with starting point 
according to qualifications and 
experience. Applicants should write 
for conditions of appointment and 
application forms to the REGISTRAR, 
KING'S COLLEGE, STRAND, W.C.2. whom 
completed applications must reach 
by April 18th. K.815. 


UNIVERSITY OF HONG KONG 


Applications are invited for the 
newly-established post of REALER 
IN MECHANICAL ENGINEERING in the 
Department of Civil Engineering. 


Salary (superannuable): £2,500 & 
year, together with an expatriation 
allowance of £300 a year if applic- 
able. The equivalent of income tax 
in the Colony is comparatively low. 

Applicants must be graduates of 
British Universities and Corporate 
Members of the Institution of Mech- 
anical Engineer, with teaching 
experience at University level. 

First class sea passages are pro- 
vided for expatriate staff and their 
families on first appointment and 
leave. 


Further particulars and infor- 
mation as to the methoc of applicé- 
tion may be obtained from oe 
RETARY, ASSOCIATION OF UNIVERSTTI 


GOPDON SCUARE, LONDON, W.CoLe 
The closing date for the receipt 


of applications, in Hong Song and 
London, is 7th May, 1956- 1.788. 
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ONours 
g or a in the Drawing Office of the Chief Engineer's Dept. 
Require pt., 
yy x pnkside House, Sumner Street, S.E.1. 
rann- 
point pRAUGH T SMEN & SENIORS 
Salaries £536 to £662 
write & 2072 to £777 
nd 
RAR, 
oy DRAUGHT SMEN 
816, for work on gr@phs, charts and general statistical work. 
Salaries £455 to £555 
& £555 to £615 
two 
| Fell. 
956, 
ring. Salaries £205 at age 16 rising eventually to £525. 
a Canteen. One Saturday morning in four on duty. Permanent 
| mY pensionable appointments. 
D Applications stating age, qualifications, present position and 
app- sslery to D. MOFFAT, DIRECTOR OF ESTABLISHMENTS, WINSLEY STREET, 
aver WON, W.1. Quote ref. ENG/765. 
— K.765 
LEGE 
56 
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or MECHANICAL ENGINEERS 
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~— mile in the Newcastle Division of FEDERATION OF MALAYA (BCD.99/60/02) 
lhniversity. The salary will be hs 
. the edves tenn’ came, toget- Required to survey boilers, press- 
2AR ith Seedy allowances and member- — Cee gree Thee th fie og 
1 ofthe F.S.S.U. Further partic- uct examinations of e 
~— may be obtained from the under- engine-drivers, investigate machinery 
315 sheen eighteen copies of accidents and enforce safety precaut- 
: plication should be lodged not ions. 
ter than Mi. 
Regan mrtg hen sae 2908. Appointment pensionable, salary 
v e British Isles 
subsit one copy onl range £1,145 - £2,120 including 
1 pensionable expatriation allowance, 
ond E.M.BETTENSON point of entry depending on experi- 
R Registrar ence and war service. Non-pension- 
. University Office able expatriation allowance for 
: 46 Rereh R ‘ married candidates from £91-£295 per 
alley 
00 8 Durham K.792, | @nnum. Substantial cost of living 
: . ‘| allowance. 
tion 
> Free passages for officer, wife 
and 3 children under age of 10. Fur- 
_ nished quarters, if available, at 
of LONDON COUNTY COUNCIL reasonable rents. Four days leave 
fl OPLAR TECHNICAL COLLEGE, as soon for each month of residential service. 
~y> Mechanical Engineering Candidates aged 26-35, must have 
1) 0 orm ure Department : passed or be exempt from Parts A and 
pro- men oe URERS. Should possess B of the examination for A.M.I.Mech.E. 
heir gee ee qualification Should have served an apprenticeship 
" perience ; “ne and industrial in Mechanical Encineering including 
| al eadificern eee 3 years workshop experience on steam 
cinology and cations in workshop and oil engine manufacture or repair, 
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ca 0 TEACH ¢ & G ) ASSISTANT GRADE B of responsibility. Executive exper- 
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786. ws from SECRETARY AT COLLEGE ert 
AR HIGH STREET. E.14, to be. 
“med by 14th Apri] 1956 (421): 
K.702. 














UNIVERSITY OF HONG KONG 


Applications are invited for the 
vacant CHAIR OF CIVIL ENGINEERING, 


Salary (superannuable): £5,250 a 
year, together with an expatriation 
allowance of £350 a year if applicab- 
le, The equivalent of income tax in 
the Colony is comparatively low, 


Applicants must be graduates of a 
British University and Corporate 
Members of the Institution of Civil 
Engineers, 


First class sea passages are prov- 
ided for expatriate staff and their 
families on first appointment and 
leaves. A furnished flat or house is 
provided at a reasonable rental. 


Further particulars and information 
as to the method of application may 
be obtained from the Secretary, 


ASSOCIATION OF UNIVERSITIES OF THE 
BRITISH COMMONWEALTH, 36 GORDON 
SQUARE, LONDON, W.C.1. 


The closing date for the receipt of 
applications, in Hong Kong and 
London, is 7TH MAY, 1956 

K789 


MINISTRY OF SUPPLY 


require 
PRINCIPAL SCIENTIFIC OFFICER (min. 
age 31) at R.A.E., Farnborough, to 
lead section engaged in research and 
development of automatic flight con- 
trols. Candidates should have list or 
2nd class Hons. degree in Physics or 
Electrical Engineering with consider- 
able experience of servo systems and 
other electrical mechanical devices. 
Some lmowledge of aircraft dynamics 
and aircraft instruments an advant- 
age. At least three years post ad- 
uate research experience required. 
Salary within range: P.S.0. £1,185 = 
£1,567 (Superannuable). Application 
forms from M.L.N.S., TECHNICAL AND 
SCIENTIFIC REGISTER (K), 26 FING 
STREET, LONDON, S.W.1. quoting 
A 76/6A/B9. K.600 


BARR OW-IN-FURNESS 
EDUCATION COMMITTEE 
CENTRAL COLLEGE 


OF 
FURTHER EDUCATION 


Required in September 1956, a FULL- 
TIME ASSISTANT, GRADE A, to teach 
MECHANICAL ENGINEERING and allied 
subjects to Ordinary National Certi- 
ficate level; atility to offer Mathe- 
matics and Strength of Materials to 
A.l level will be an advantage. 
Applicants should have had good 
industrial experience and should 
possess sound technological and/or 
graduate qualifications. Burnham 
Scale, viz; £450 by £18 to £725 with 
additions in respect of approved 
qualifications and training and for 
suitable industrial and teaching 
experience. Application forms, 
obtainable by sending 4 stamped, 
addressed foolscap envelope to the 
CHIEF EDUCATION OFFICER, JOHN 
WHINNERAH INSTITUTE, BARROW-IN- 
FURNESS, should be returned 4s soon 
as vossitle. 

Town Hall, 
Barrow-in-Furness-eLAWRENCE ALLEN 
Town Clerk. 
X.653. 
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CIVIL ENGINEERS 


Vacancies exist with the UNITE KINGDOM ATOMIC ENERGY 
AUTHORITY, INDUSTRIAL GROUP, at sites in the North of England 


and Scotland, 
DUTIES : 


Supervision of site work on the construction of Atomic 


Energy plants. 
QUALIFICATIONS AND EXPERIENCE: 


Applicants should be Corporate Members of the Institution 
of Civil Engineers and have wide experience of the Civil Engin- 


eering aspects of large sites. 


Possession of a University 


Degree, coupled with some design experience, is desirable. 


SALARY: 
Grade I 


Grade II 
Grade III £728 


£1,490 rising by annual increments of approx. 


£45 to £1,685 p.a. 


£1,120 rising by annual increments of approx. 


£40 to £1,435 p.a. 


rising by anmual increments of approx, 


£30 to £1,150 p.a. 


Successful candidates if under 55 will be required to join 
the Authority's contributory pension scheme, 

Suitably qalified persons are invited to send a POSTCARD for 
form of application (quoting reference 1339) to RECRUITMENT 
OFFICER, U.K.A.E.A., INDUSTRIAL CROUP, H.Q., RISLEY, NEAR 


WARKINGTON, 


NORTH STAFFORDSHIRE TECHNICAL COLLEGE, 
STOKE-ON-TRENT. 
Principal: H. W. Webb, 0.B.E., D.Sc. 


Applications are invited for the 
ost of full-time ASSISTANT LECTURER 
[SRADE B) IN MECHANICAL ENGINEERING. 


Applicants should preferably poss- 
ess a degree or equivalent qualifi- 
cation and be capable of teaching to 
Higher National Certificate standard. 
Ability to teach one or more of the 
Subjects Strength of Materials, Mech- 
anics of Machines, Mechanics of Fluid, 
or Applied Thermodynamics, to degree 
standard would be an additional re- 
commendation. 


Salary according to the Burnham 
Technical Scale for Assistants Grade 
B (£525 x £25 to £820), with full 
additions for training, graduate qual- 
ification and experience. 


Applications giving details of qual- 
ifications, training and experience, 
together with the names of two refer- 
ees, should be sent to the Principal 
as soon as possible. 


H. DIBDEN, 
Clerk to the Governors. 
K.761 


SITE ENGINEERS REQUIRED 

for contracts at Northern Outfall 
Works, Beckton, E.6 

DEPUTY AND ASSISTANT RESIDENT 
ENGINEERS. (senior) up to £1,250 and 
£1,050 pea. respectively according 
to experience. Should be qualified 
enrineers with experience of const- 
ruction of heavy engineering works, 
pile-driving, reinforced concrete and 
capable of directing site staff. 

MEASUREMENT ENGINEERS up to £1,050 
De&. Must be thoroughly experienced 
in measurement of works, preparation 
of accounts, price variations, etc. 
and able to accept full responsib- 
ility for such matters. Would suit 
older enrineers. 

ASSISTANT RESIDENT ENGINEERS up to 
£840 p.a. Must be able to set out 
works and have previous site experi- 
ence. 

CIVIL ENGINEERING ASSISTANTS up 
to £675 p.a. 


ipplication form from CHIEF ENGIKEER 
(56/19), COUNTY HALL, LONDON, S.E.1. 
(334) x648 









K 827 
GOVERNMENT OF NORTHERN NIGERIA 


MECHANICAL ENGINEER (ROADS) 
TEMPORARY 
PUBLIC WORKS DEPARTMENT 


To supervise and control mainten- 
ance and repairs to all types of 
equipment including road making 
plant, heavy earth moving plant, 
general contractors plant, waterworks 
installations and vehicles. 

Contract appointment in salary range 
£1,290 - £1,966. Gratuity £37.10s for 
each completed 3 months service pay- 
able on satisfactory completion of 
contract. Quarters, if available, at 
a pental of 81/3" of salary; maximum 
£150 pea Free passages for Officer 
and wife. Assistance with passages 
for children and allowances may be 
paid up to a maximum of three child- 
ren under I8. Seven days leave for 
each month of resident service in a 
tour of 18-24 months. 

Candidates over 25 should hold a 
University Degree in Mechanical 
Encineering or should have passed 
or be exempt from Sections A and B 
of the examinations for A.M.I.Mech E. 
or A.M.I.C.E.(in Mechanical subjects) 
and have at least three years pract- 
ical experience of mechanical engin- 
eering work, experience of diesel and 
petrol engines, drawing office and 
machine shop practice, workshops 
and stores procedure. 


Apply in writing to the Director 
of Recruitment, Colonial Office, 
Great Smith Street, London S.W.1, 
givine briefly age, qualifications 
and experience. Mention the reference 
mamber BCD 112/408/015. K.641 


HAURAKI CATCHMENT BOARD 


Applications, closing 4th May 1956, 
are invited for a QUALIFIED ASSIST- 
ANT ENGINEER on the Board's Steff. 
Address applications to "Hauraki 
Catchment Board, P.O. Box 7, Te 
Aroha, New Zealand.” Commencing 
Salary £1000 - £1200 p.a. according 
to qualifications and experience, 
Conditions of Appointment etc, 
obtainable from the proprietors of 
this journal, 

C.H. WALSH, 
SECRETARY 
K662 


by Appointment to Her Majesty The Queen, Printers, London, Hayes (Middx.), and High Wycombe, and Published by ENGINEERING 11d., Proprietor f ENGINESENS 


36, Bedford St., Strand, London, W. 





_| ONE—600 K.W. SULZER DIESEL GENER- | List. 
| ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, Pe ete. 
ONE—850 K.W. SULZER DIESEL ALTER- 
DATARS CBF 14601440 onltn 8 weheon 50 aualec 
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SUNDERLAND ETUCATION comrtres 
THE TECHNICAL COLLEGE 

PRINCIPAL: D.A.WRANGHAM M.SC (toxp) 

SEN.WH.SCH.,A.C.G.1.,D.1.0. ,M.T.)304 2 


Applications are invited for tie 
post of SENIOR IECTURER IN MECHANIC: 
ENGINEERING. 7 


Camdidates must have a good 
Degree in Engineering, together with 
industrial experience and teaching 
experience at Degree Level. Ability 
to offer Heat Transfer and Mechanics 
of Fluids would be a strong recom. 
endation. 


Salary in accordance with the 
Burnham Technical Scale:.- 


£1065 by £25 to £1215 per ann 


Purther particulars may be obtaine 
from the Registrar, The Technical 
College, Sunderland, Co.Durhan. 

Applications must reach the under. 


signed as soon 4s possible after the 
appearance of this advertisement. 


Canvassing will be a disqualificat 
ion. 
W.THOMPSON 
Director of Education 
EDUCATION OFFICES 
JOHN STREET, 
SUNDERLAND 


ADEN 
PUBLIC WORKS DEPARTMENT 
SENIOR EXECUTIVE ENGINEER 


DUTIES: To take charge of Engincer- 
ing Branches of the R.W.D.(Roads, 
Water and Drainage). 


Appointment on Contract/Gratuity 
terms for 18-24 months in first 
instance. Gross emoluments, accor- 
ding to age and experience, in 
incremental range £1548 - £1768 p.4. 
plus a gratuity at the rate of 
£150 p.a. on satisfactory completion 
of contract. £60 Outfit allowance: 
Quarters available at reasonable 
rental. Free Medical attention: 
Generous home leave: Low Income Tar. 


Candidates should hold a degree 
or diploma in Civil Engineering 
recognised as exempting from, - 
having passed the Final Parts 1 
1l of the A.M.I.C.E. exam. plus 
considerable practicable experience 
° vil Engineering especially in 
Waterworks. 

Apply in writing to DIRECTOR 
OF RECRUITMENT, COLONIAL OFFICE, 
LONDON S.W.1. Give briet Saar, 
of age, qualifications and ex 
pothes. Quote reference BCD 112/2/ 
08/D5. K.639. 


ENGINEERING DRAUGHTSMAN required. 4 
State age, training, exper ienes 
salary required, to MINISTRY oe . 
(ESTAB.), BROOKLANDS AVENUE, CAM’ 
BRIDGE. ' 
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4xPORDSHIRE EDUCATION COMMITTEE 


igs? OXFORDSHIRE TECHNICAL COLLEGE 


WITNEY 
soNCIPAL: E.A.CHILCOTT,B.Se.(ZCON). 


Required for lst May, or as soon 
es possible thereafter, Grade A 
ssistant Lecturer in the Department 
* sneineering and Building. Appli- 
“ants should have served an apprent- 
igeship in the Machine Shop, Toolroom 
a» general Encineering Shop. Minimum 
welifications required: Ordinary 
jational Certificate or Final City & 
sy{ids Machine Shop Entineering Cert- 
iticate. The successful applicant 
yill be expected to teach Machine 
shop Engineerine subjects to Inter- 
mdiate level, Engineering Drawing 
ad /or Practical Mathematics to S.1 
standard and Workshop Practice and 
Theory in the Secondary Technical 
Department. Ability to assist with 
Flementary Auto York and/or Welding 
wuld be an additional qualification. 
Application forms obtainable from 
the undersigned should be returned 
to the Principal within fourteen days 
of the appearance of this advertise- 
ment. 


A.R.CHORLTON, 
Director of Education 
County Offices, 
Oxford. K.8I2 


TLECTRICAL OR MECHANICAL ENGINEER 
(minimum age 21) required by MINISTRY 
0? SUPPLY, Research and Development 
Establishment near Sevenoaks, Kent, 

to assist in basic development of 
mechanical and electro-mechanical 
cevices for projectiles and rockets. 
Candidates should possess 1st or 2nd 
class honours degree or equivalent 
qalification in Electrical or Mech- 
tical Engineering. Some appropriate 
post graduate experience is desirable. 
Stlary within Scientific Officer 

Tange. £488 10s. - £885 (Superann- 
wble). Application forms from 
LMS, TECPNICAL AND SCIENTIFIC 
RESISTER (K), 26 KING STREET, LONDON, 


Sw 4 


3.7.1 - Quoting D 82/6A/B9. K.607 
‘iJ - PUBLIC WORKS DEPARTMENT 
ASSISTANT ENGINEERS (CIVIL) 





Appointment on probation for 
permanent and pensionable establi- 
sament. Salary in incremental 

scale £1081 - £1441 p.a. 

Pree ‘assares; Free medical atten- | 
‘ion for Officer: Generous home 
4eave: Low Income Tax. 


Tat cates should hold a 
“an cegree or diploma recog- 
“sec as exempting from or have 


the ee rinad Parts 1 and ll of 
- aeM.I.C = examination and have 
SS eemable practicable experience 
met er e and construction of 
ering gece’? and general engin- 
: ably in writing to DIRECTOR 
LONDON IT COLONIAL OFFICE, 

- S.W L. Give brief details 
ton” qual ‘ication and exper- 
49/0475. reference BCD/112/ 


K.637. 








CIVIL ENGINZERS 
KENYA 


Vacancies exist in various 
branches of the Public “forks and 
Agricultural Departments in Kenya 
for Engineers to be employed on 
Civil Engineering works including 
Irrigation Projects, Hydrology, 
and Road Development. 


Appointment on Contract/Gratuity 
terms with gross emoluments in 
incremental range £1,135 - £1,782 
p.&. plus substantial pratuity on 
satisfactory completion of contract: 
Free passages: Free medical attent- 
ion: Generous Leave. 


Candidates must either (a) 
possess an Engineering Degree or 
Diploma recognised as granting 
expemtion from Final Parts 1 and ll 
of the examinations of the Instit- 
ution of Civil Engineers and at 
lea&t two years professional exper- 
lence; or (b) have passed Final 
Parts 1 and 11 of the Institutions 
examinations or an exempting diploma 
and have had at least five years 
"approved professional experience", 
Experience in excess of the minimum 
will be considered in determining 
starting salary, 


Further particulars on written 
avplication to DIRECTOR OF RECRUIT- 
MENT, COLONIAL OFFICE, LONDON S.W.1. 
Give brief details of age, qualif- 
ications and experience. Quote 
reference BCD112/7/018/D5. K.638 


ENGINEERS (Aeronautical, Mechanical, 
Electrical) required at various 
MINISTRY OF SUPPLY Experimental Est- 
ablishments for research and develop- 
ment work on guided missiles, rockets, 
gas turbines, aircraft and aircraft 
equipment. Qualifications: Higher 
School Certificate (Science) or equiv- 
alent but @ pass degree, H.N.C. or 
equivalent may be an advantage. Some 
experience in above duties desirable. 
Salary according to age, experience 
etc., within ranges:- Assistant Exp- 
erimental Officer £306 10s. (age 18) 
to £670: Experimental Officer Toes 26) 
£745 - £920. Application forms from 
M.L.N.S., TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26 KING STREET, LONDON, 
S.W.1., quoting C.181/6A/B9. K.608 


MINISTRY OF SUPPLY, NATIONAL GAS 
TURBINE ESTABLISHMENT, near Farn- 
vorough, Hants., requires MECHANICAL 
ENGINEERS, AERODYNAMISTS, PHYSICISTS, 
CHEMISTS and MATHEMATICIANS for gas 
turbine research in Experimental 
Officer class. Qualifications: Higher 
School Certificate (Science) or equi- 
valent, but degree or H.N.C. in an 
appropriate subject may be an advan- 
tage. Limited number of houses avail- 
able from time to time for married 
candidates. Salary within range, 

E.0. (min. age 26) £745 - £920: 
Assistant E.0. £306 10s. (age 18) - 
£670. Application forms from M.L.N.S. 
TECHYICAL AND SCIENTIFIC REGISTER (K), 
26 KING STREET, LONDON, S.W.1. quoting 
C 183/6A/B9. K.609 








MECHANICAL ENGINEER (minimum age <6) 
required at MINISTRY OF SUPPLY Res- 
earch and Development Establishment, 
near Horsham, Sussex to join team 
engaged in development of propulsive 
equipment and stores. Qualifications: 
Higher School Certificate (Science) 
or equivalent, but degree or 
H.N.C. in Mechanical Engineering may 
be an advantage. Detailed experience 
work not necessary, but keeness for 
experimental engineering work required, 
Salary within Experimental officer 
range £745 - £920. Soetiostien forms 
from M.L.N.S., TECHNICAL AND SCIENTI- 
FIC REGISTER (k), 26 KING STREET, 
LONDON, S.W.1., Quoting C 175/6A/B9. 
K.606 


UNIVERSITY OF CAMBRIDGE 
DEPARTMENT OF CHEMICAL ENGINEERING 


Applications are invited for the 
post of University Demonstrator in 
Chemical Engineering from persons of 
broad scientific education experienced 
in some branch of chemical engineering, 
mechanical engineering or physics. 
Further particulars and forms of app- 
lication may be obtained from the 
Secretary of the Appointments Committ- 
ee, DEPARTMENT OF CHEMICAL ENGINEERING, 
TENNIS COURT ROAD, CAMBRIDGE, by whom 





applications should be received by 
17.April, 1956. 


APPOINTMENTS OPEN. 





PETER BROTHERHOOD LTD. 


are desirous of appointing an EX 
PERIENCED MAN AS WORKS ENGINEER 
who would be responsible to the 
Board. 


The firm are paanees Engineers 
manufacturing a large variety of 
high class products, and candi- 
dates for this appointment shouH 
hold a University degree in Eng- 
ineering and should have had sev- 
eral get experience in mech- 
anical engineering. 


The position offers to the 
right man prospects of advance- 
ment to the highest levels. 


None but first-class men need 
apply as the salary offered will 
be a liberal one. 


Applications giving age, qualif- 
ications and details of exper- 
fence should be addressed to the 
SECRETARY, PETER BROTHERHOOD 
LTD., PETERBOROUGH. K.486 








DESIGNER=DRAUGHTSMAN required for 


interesting new developments. Ability 


to do own stressing essential and 


railway carriage and wagon experience 


an advantage, Permanent position 
with excellent prospects. Apply in 


writing giving full details which will 


be treated in strict confidence to: 
METALASTIK LTD., LEICESTER. 


K 828 
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WORK WANTED. 
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DRAUSHTSMEN/ DESIGNERS. Required by 
London Office of SHELL PETROLEUM CO. 
LTD. Pully experienced in one of 
the following categories ;- 

(1) Structural steelwork, with some 
experience of R.C. structures and 
foundation work preferred. 

(2) Mechanical or general engineerirg. 
Proferably between the ages of 30 
and 40. Salary according to age and 
experience. Pension Scheme. Canteen 
facilities. Social and sports club 
facilities. Please apply in writing, 
giving full details, to STAFF DEPART- 
MENT (R)., ST. HELEN'S COURT, ST. ST. 
HELEN'S, LONDON, E.C.3. K.5358 


BRITISH OXYGEN GASES LIMITED require 
the services of a SENIOR MECHANICAL 
DRAUGHTSMAN for work in the West End 
of London, Applicants should have a 
good general engineering background 
with some particular experience in 
pipework. Experience in General 
Factory maintenance, heating and vent- 
ilation an advantage. Reply, stating 
full details of age, qualifications 
and experience to PERSONNEL MANAGER, 
BRITISH OXYGEN GASES LIMITED, 
BRIDGEVATER HOUSE, CLEVELAND ROW, 

ST. JAMES'S, LONDON, S.W.1. 
K782 


A well-known Organisation wishes to 
interview YOUNG MEN WHO “OULD LVENT- 
UVALLY BE CAPABLE OF FILLING SENIOR 
MANAGEMENT POSITION within its Sales 
Organisation, It is essential that 
candidates should already have had 
considerable experience of selling 
enginecring materials in the field 
and have progressed into a junior or 
middle managerial position, This 
opportunity offers very good prospects 
and an attractive commencing salary. 
Age range 20/35, Write, stating full 
details of age, experience, together 
with an indication of present earnings 
to BOX K7@83 Offices of Engineering. 


WORKS MANAGER to take complete charge 
of modern factory fabricating tanks 
for food, chemical and brewing indust- 
ries, in stainless steel, mild steel 
and aluminium; good knowledge of all 
welding techniques including Argonarc. 
Approximately 100 employees. Appli- 
cations stating are, education quali- 
fications and experience to 

Box K 833 Offices of ENGIN®SRING. 


MECHANICAL ENGINEER required to be 
responsible to the Chief Engineer for 
the Plant and Fulldins Maintenance 
Departments of a large Tube Works in 
Birminvham. Applicants, who should be 
between the ages of 27 and 34, should 
possess an Enzineering DLerree or 
equivalent qualification in Mechanical 
En-ineering and have had considerable 
experience in med ium/heavy engineering 
with at least 2 years in a supervis- 
ory position. This is an excellent 
opportunity, for the ristht man, in a 
‘ompany which is part of a large 
expanding Group. Pension Scheme in 
operation. Please send details of 
aqualifications and experience toreth- 
er with salary required to PERSONNEL 
MANAGER, TUBES LIMITED, ROCKY LANE, 
ASTON, BIRMINGHAM.6. K.826. 


AOA AALS arom 


Major Industrial Organisation has vacancies for SCIENTIFIC AND EN 
STAFF in its expanding Research and Development Laboratories : 
Midlends for work on automatic plant applied to nuclear process} 
ment. Candidates snould have an honours degree in science or e 
or alternatively a gocd engineering traininp combined with cradua 
Experience in one or more o 
following subjects will be advantareous but it is not essential:- 


ship of a recoenised institution. 


Automatic control systens 


.| ONE—600 K.W. SULZER DIESEL GENER. | List. 
ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, 8 , ete. 
| ONE 850 KW. SULZER DIESEL ALTER- 
MATOS CTF 2 mhece 4D avalae 


STAINLESS STEEL a\.\): 
Bars, Tubes and Angles.) °jo°% Stk, Shey 


“nd for our pend we 


THE MULBERRY © 
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Desien of precision mechanisms. 
Industrial application of electronic instruments 
Computing devices applied to control systems. 


Design of machine tools. 


Design of mechanical handling equipment 


Candidates should be 27-Se years of age and starting salary will be in the 
ranre £800 to £1500 according to age and experience 


Vacancies also exist for junior enprineers, age 23-27, starting salary 


£600-£800, according to age and qualificatiens. 


Candidates would be 


expectei to have H.N.C. or to be engaged on a recognised course of study 
for H.N.C. or graduate membership of a recognised institution. 


Successful candidates will be expected to join the organisations superann- 
vation scheme. Reasonable removal expenses will be paid. Apply to 
Personnel Manager, Box K.825, Offices of Engineering. 





CEMENT & CONCRETE 
ASSOCIATION 


CIVIL ENGINEERS 





FOR RESEARCH 


Engineers required for research 
on the properties of concrete 
and on the design and behaviour 
of structures at the Associat- 
ion's Research Station, Stoke 
Poges, Bucks. Applicants should 
be under 27 years of age and 
have a degree (Preferably hon- 
ours) in engineering. Exper- 
ience is not essential but up to 
one year's work on construction 
sites would be an asset. The 
posts are pensionable and give 
good opportunities for obtain- 
ing higher degrees and special- 
ized knowledge. Final year 
Students who have done national 
service would be considered. 


CEMENT *& CONCRETE 
ASSOCIATION 
52 GROSVENOR GARDENS 
LONDON S.W.1. 
K.498 














b | 
“ 


at 35 & 36, Bedford 


MERZ AND MCLELLAN 


have vacancies in their Esher 
Office for MECHANICAL ENGINEERING 
DRAUGHTSMEN. Applicants should 
be experienced in plant layout work 
preferably, but not essentially, in 
connection with steam power stations. 
Salaries will be fully appropriate to 
applicants' experience starting at 
about £680 per anmm at 25 years. 
Excellent workinz conditions. Five- 
day week. Pension Scheme. Canteen. 
Apply in writing to MERZ AND MCLELLAN 
MILBURN, ESHER, SURREY. 

K.481 


Imnediate openings are available 
for DRAUGI.TSHEN (Ord, National Cert, 
minimum Standard) and RESEARCH 
ENCINE:RS (Higher Nat. Cert. minimum) 
in our various departments at Elswick 
and Scotswood Works. Interested 
applicants should write to: 

Personnel Officer, VICKERS-AKMSTHONGS 
(EXNGINESRS ) LIMITED, ELSWICK “OhKS, 


wr 


NEWCASTLE UPON TYNE, 





K746 


. 


, Strand, London, W.C.2. 


TD., by Appointment to Her Majesty The Queen, Printers, London, pk ig and High Wycombe, and Published by ENGINEERING Ltd., Proprietor ENGINBEBING, 


PHYSICISTS AND ENGINEERS. 


IMPERIAL CHEMICAL INDUSTRIES Liv 
ITED, General Chemicals Division, 
has vacancies for GRADUATE PHYS- 
ICISTS AND ELECTRICAL ENGINEERS 
for work on 4 variety of inter- 
esting problems demanding a wide 
appreciation of physical prin- 
ciples. The work will be con- 
cerned with the development of 
continuous analysis instruments 
and automatic control schems 
for large modern chemical plants. 
Facilities are available for 
development work both in the 
laboratory and on the plant, and 
for the implementation of the 
results obtained in collabora- 
tion with the Engineering Design 
Department. It is intended to 
make these appointments towards 
the end of the yesr and they may 
therefore be of particuler int- 
erest to Graduates who are at 
present nearing the completion 
of their National Service. Ex- 
cellent prospects exist for mn 
of the rizht type and the succ- 
essful candidates will be app- 
ointed to the permanent staff of 
the Company with membership of 
the Pension Fund. There is also 
a Profit Sharing Scheme. Where 
necessary, assistance can be 
given to married men in connec- 
tion with house purchase and re- 
moval expenses. Apply, giving 
full particulars, to STAFF MANA- 
GER, IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, GENERAL CHEMICALS DIV- 
ISION, CUNARD BUILDING, LIVER- 
POOL, 3. K.764 


ASSISTANT PUMP TESTER required by 


HAYWARD TYLER % CO. LTD., LUTON, BEDS. 


Applicants should preferably have 
ourens a general engineering a ood 
ticeship, possess O.N.C.(Mech-) ® : 
have previous experience of the — 
ufecture or operation of centrifugt 
pumps. However, proof of ability 
learn fast, initiative and @ po 
engineering experience in ® pos oe 
of responsibility such °s that at 
Engineer Officer at sea will me * 
consideretion of any 2%: plicataees os 
training will be given. Applic 

in writing giving details of ny a 
experience, qualifications — ag 
ent salary should be addresse Te 
Personnel Maneger.- 
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iron ore mini Com- 
Ure Oe awe require the soreices 
ety SM apetent open pit Mining Bngin- 
~. for the supervision of maintenance 
a operation of 42 yd. shovels, 
vr marockers, Euclids, Caterpillar 
wretors, etc. Free accommodation, 
neet class passages, salery in acc- 
ecance with qualifications. Write 
wang full particulars of experience 
lifications to Box N. 9765, 
RLES BARKER x SONS LTD., Sl, 
DON, BeC 04. K.613 






095) PETROLEUN COMPANY, LIMITED, 

rwuire ASSISTANT MECHANICAL ENGINEERS 
tp resident steff on construction 

wrk in the Bristol area. Applicants 
Ja have an Engineering Degree or 

4 ticher National Certificate in 
yecrenical Engineering. They should 
wre served @ recognised apprentice- 

sip and have subsequent design and 
onstruction experience on heavy mech- 
enienl engineering work including 
peferably pipework, pumps, boilers 

ni structural steelwork. Some ex- 
wrience of site construction would 
en advantage. Applicants should 

n writing to the PERSONNEL 

, 16, CHARLES 11 STREET, 3.W.1. 





















K. 766 
TECHNICAL PEPRESENTATIVE 
ANGUS & CO LTD. 


pear division of GEORGE 
have a vacancy for a Technical Repre- 
ve, preferably of Scottish 

ion, to reside in Glasgow area. 


ory will mprise the whole of 
d with Asional visits to 
plications e invited from fully 





fied mechanical engineers with 
alised knowledge of gears and 
mits, and with sales experience. 





enerous remuneration on salary 
tlus commission basis. Car provided 
ind travelling expenses paid. 


This respons} 
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to sowing types of work in expand- 
aig company: - 
') Gas Turbine Projects 
‘b) Special Purpose Machine Tools 
- and Attechments 
ey than draughtsmen, but with 
bvintng backer i, considered for 
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PrePblving, to REF. D.110, 
BA, FELTHAy ' LTD., VICTORIA 





DDLESEX. 
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ADe a tan 


DESIGNER DRAUGHTSMAN required in Lon- 
don for the preparation of Schemes 
and estimates for comprehensive mat- 
erials handling installations. Must 
have had design experience in bulk 
handling equipment for Power Stations, 
Steelworks, Gas Works etc., and only 
those having this experience will be 
considered, The position is a perm- 
anent one and the commencing salary 
will be of the order of £1,000. per 
annum, A contributory pension scheme 
is in operation. Applicants should 
give the fullest details in first 
instance, and replies should be addre- 
ssed to Box K 829 Offices of 
ENGINEERING. 


TECHNICAL LIAISON ENGINEER, British 
Empire Licensees for interesting new 
engine system require experienced 
graduate engineer with knowledge of 
diesel engines for technical liaison 
and interchange of information between 
licensees in Britain and abroad, Clear 
thinking and ability to get on with 
people important. Knowledge of French 
an advantage, Older men and recently 
retired Royal Engineer or Royal Navy 
engineer officers considered, Salary 
according to qualifications and exper- 
ience, Write giving experience, 
qualifications, salary expected, and 
age. 

Box K 832 Offices of ENGINEERINGe 


MECHANICAL ENGINEERING DRAUGHTSMEN 
required with training in Maintenance 
Building and Mechanical problems. A 
knowledge of machine design would be 
an advantage. The positions are 
pensionable and progressive. Appli- 
cations stating qualifications, age 
and previous experience should be 
addressed to the WORKS PERSONNEL 
OFFICER, PILKINGTON BROTHERS LIMITED, 


RAVENHEAD WORKS, ST.HELENS, LANCASHIRE. 


K.759 








CONSULTING ENGINEERS require steel- 
work Inspector of Works for erection 
Power Station South Wales, Qualifi- 
cations - must be trained and experi- 
enced in erection of structural steel- 
work, Apply SIR BRUCE WHITE, WOLFE 
BARRY & PARTNERS, 1, LYGON PLACE, S,.W.1 


K 831 


RESEARCH SCIENTISTS are required 
for interesting new developments in 
domestic heating. Candidates should 
have a degree or equivalent in 
Physics, Previous research experi- 
ence is not necessary, but appli- 
cants must have an aptitude for 
original work and the ability to 
apply a scientific training to pract- 
ical objectives, The work is con- 
cerned with recent developments, and 
offers opportunities for training 
and experience in modern research 
techniques and instrumentation in 
exceptionally well-equipped labor- 
stories, The posts also offer oppor- 
tunities for publishing the results 
of successful research and good pros- 
pects of advancement for graduates 
with research ability, Starting 
salary in range £600-£900. 5 day week. 
Superannuation and Grading Schemes, 
Apply in writing to ASSISTANT 
SECRETARY, REF. B.48, B.C.U.R.A., 
RANDALLS ROAD, LEATHERHEAD, 

K747 


CAPABLE DESIGNER - DRAUGHTSMAN (MECH- 
ANICAL) wanted for work on ire and 
Tube drawing Machines etc. Experience 
in this class of work preferable but 
not essential. Commencing salary £900 
p.a. Good general conditions - pens- 
ion scheme Assistance given with 
housing and removal expenses. Reply, 
givin full details of age and exper- 
ience to Box K.754, Offices of Engin- 
eering. 





PRESS SHOP SUPERINTENDENT 


Expanding Engineering Company requires a Press shop Super- 
intendent for their works at Speke, Liverpool. Applicants should 
have a sound knowledge of all aspects of Light Steel Press Work 
and be able to maintain production and control male and female 


labour. 


There is a Staff Superannuation Scheme and excellent working 
conditions, Applications stating full details of age,experience 
etc., shoula be addressed to Box No. 2236 LEE & NIGHTINGALE, 


LIVERPOOL. 


K.499. 





MECHANICAL ENGINEERING DESIGNER with 


experience of hopper feeds, selecting, 
indexing and transfer mechanisms, and 


inter-operation mechanical handling 
equipment required for interesting 
work in these fields and on special- 
purpose machine deSign. Excellent 


Scope in Small d.o. of rapidly expand- 


ing, non-manufacturing design organ- 
{sation in Central London. Box No. 
9713 c/o CHARLES BARKER & SONS LTD. 
31, BUDGS ROW, E.C.4. K.61 





ESSO PETROLEUM COMPANY, LIMITED, 

have vacancies in London for MECHAN- 
ICAL ENGINEERING DRAUGHTSMEN. App- 
licants should have ® Higher National 
Certificate or National Certificate 

in Mechanical Engineering, Workshop 
training and drawing office experience, 
preferably on Plant layout. The 
positions are pensionable and luncheon 
vouchers are issued. Applicants 
should apply in writing to the 
PERSONNEL MANAGER, 16, CHARLES II 
STREET, S.W.1. K.767 
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An appointment with outstanding 
prospects is to be made ina 
prominent Industrial Organis- 
ation with headquarters in 
London, within the next three 
months, The position will call 
for a MAN WITH A UNIVERSITY 
DEGREE OR EQUIVALENT, a good ex- 
perience of industrial administ- 
ration and shop-floor conditions, 
and the ability, after special 
training, to direct production 
work in Industry. Starting 
salary will be in accordance with 
experience and £3,000 per annum 
is attainable within 6 - 10 
years, Age approximately 28 to 
35 years, Please send full 
details of education and experi- 
ence to Box K745 Offices of 
Engineering. 


MANAGEMENT CONSULTANCY. An 
expanding Organisation of 
Management Consultants to 
Industry has two vacancies for 
potential Consultants. A 
University Degree, preferably 
but not necessarily in Engin- 
eering or Science, and good 
experience of factory con- 
ditions are essential. Applic- 
ants should be between 28 and 
35, keen, ambitious and go- 
ahead. These are important 
appointments which can lead to 
promotion to the £35,000 - 
£4,000 salary bracket within 
6 - 10 years. Earnings not less 
than £1,450 after Training 
Course. Substantial employee 
benefits, including Pension 
and Life Assurance. Please 
write with full details of 
education and experience to 
BOX K.692 Offices of ENGIN- 
EERING. 


The following vacancies in the 
Staff of a large integrated Iron 
and Steel Works will shortly occur 
and applications are invited from 
suitably QUALIFIED METALLURGIST/ 
CHEMISTS in the age range 28-35, 


(1) TWO SHIFT METALLURGISTS - 
duties include quality control 
observations and liaison with Prod- 
uction Departments, mainly on the 
Steel Production side, These posts 
are suitable for younger men with a 
good theoretical background, who are 
keener on the production aspect than 
on laboratory work, 


(2) ONE FOUNDRY METALLURGIST/ 
chemist for a Foundry manufacturing 
iron ingot moulds and general iron 
castings, including non-ferrous 
castings. A keen well-qualified 
person is required for this post, 
which may involve building up in the 
future a comprehensive technical 
control in a new Foundry, which may 
incorporate also the manufacture of 
steel castings. 


All posts are pensionable and 


Salaries will be adequate and commen- 


surate with abilities, Box K694, 
Offices of Engineering. 





rer 


A DESIGNER-DRAUGHTSMAN aged 23- 

28 is required by THOMAS HEDLEY & CO, 
LTD., for the Plant Engineers Office 
of their Trafford Park works, 
Applicants should preferably be of 
Higher National Certificate standard 
and have had experience in factory 
maintenance and plant modifications 
including piping, pumping and convey- 
or layouts, also equipment desig. 
Some experience on elementary civil 
and structural work would be an 
advantage, The type of man required 
is expected to be capable of promot- 
ion to Engineer status within an 
expanding organisation, The Company 
offers excellent conditions and 
salary with increases based on merit. 
Pension scheme, free life assurance 
et. Apply in writing to PERSONNEL 
MANAGER, THOMAS HEDLEY & CO. LTD., 
TRAFFORD PARK, MANCHESTER, » ae 


ONE—600 K.W. SULZER DIESEL GENER- 
ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, aes ete. 
ONE 850 K.W. SULZER DIESEL ALTER- 
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ASSISTANT ENGINEER re 
Maintenance Department 
Plant on North East Coast, a MI 
Mech, E, preferred, Experience of 
Rotary Kilns, Pumps, Elevators ang 
conveyors desirable, Apply Box 
K749 Offices of Engineering, 


quired fop 
of Chemical 


POWER MAINTENANCE ENGINEER 
Must be experienced in the pe i 
and maintenance of Water Tube S 


Electric Power and Lighti Botlers, 
ations, and in controlling amie” 


staff. Pension Schene s 


Apply in writing, statin 
qualifications and copies re 
references to: 

THE VICTORIA CARPET CO. LTD 
KIDDERMINSTER 4 


K697 








CHIEF 








& NIGHTIN:ALE, LIVERPOOL. 





A large Engineering Company in the North West requires a Chief 
Inspector for the establishment of Inspection procedure 
covering all stages of manufacture. A man with good engineering 
background and experienced required. Appointment will be a 
permanent one and offers unlimited scope, age level 30-45. 
Commencing salary in accordance with experienced. Pension and 
Life Assurance Scheme in operation. Apply in confidence giving 
full details of qualifications and experienced to:- F242, LEE 


INSPECTOR 








K-500. 








SENIOR ENGINEER required for post 
involving investigations into 
expansion and development of all 
factory services, excluding electri- 
cal. Applicants should have Univer- 
sity Degree or be a Corporate Member 
of the Institution of Mechanical 
Engineers, Chemical Engineers, or 
Heating and Ventilating Engineers. 
Starting salary in keeping with 
remuneration to engineers at present 
time. There are prospects of prom- 
otion. 


of experience and career to Box.K705 
Offices of Engineering. 


INSTRUMENT ENGINEER required to 
take charge of Instrument Depart- 
ment of large Rayon Yarn producing 
factory. Duties will include the 


ing the application of instrument- 
ation to existing plant. 


Applicants should be corporate 
members of the Institution of 
Electrical of Mechanical Engineers 
or have an appropriate University 
degree and have had experience 
of Chemical Plant instrumentation. 


would be an advantage. 
years. Pension Scheme. Salary 


according to qualifications and 
experience. 


be treated confidentially should 
and be addressed to PERSONNEL 





by Appointment to Her Majesty The Queen, —— Hayes (Middx.), 
a 


MANAGER, BRITISH ENKA LIMITED, 
AINTREE, LIVERPOOL.9. 


and 
$6, Bedford St., Strand, London, W.C.2. 


Applications, giving brief details 


preparation of instrument specific- 
cations for new plant and influenc- 


Experience with Electronic equipment 
Age 30 - 45 


Applications which will 


state age, qualifications, experience 


Old established Firm of West 
Midland Engineers engaged in the 
construction of Pressure Vessels 
and other Welded fabrications in 
Mild Steel, Stainless Steel and 
other metals, has a vacancy for 
ASSISTANT WORKS MANAGER, Applicants 
should be about 35 years old and 
have served an Indentured Apprentice- 
ship in Engineering. 


Production experience in a super- 
visory capacity is essential, as is 
also a suitable qualification such 
as A.M.I.M.E. or an engineering 
degree, 


Further and fuller particulars for 
suitable Applicants. Box K688 Offices 
of Engineering. 


YOUNG ENGINEER, with works experi- 
ence and keen on commercial side, 
wanted for HEAD OFFICE SAL#S DEPT. 
Pension Scheme, 
stating age, qualifications and full 
particulars employment to date, 
MANAGING DIRECTOR, MEGATOR PUMPS 2 
COMPRESSORS LTD., 43 BERKELEY SQUARE 
LONDON, W.1. 

K695 


Expanding sales necessitate two 
further TECHNICAL REPRESENTATIVES, 
in Yorkshire and East Midlands. 
Technical ability and sales experi- 
ence needed. Pension Scheme, Apply 
in confidence, stating age and 
particulars training and experience, 
SALES DIRECTOR, MEGATOR PUMPS & ws 
COMPRESSORS LTD., 45 BER KELBY SQUARE, 
LONDON, W.1. xaos 





K.700. 
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SHEEPBRIDGE ENGINEERING 





ASSISTANT CHIEF ENGINEER required by 
large manufacturing company in the 
Midlands. Applicants should have a 
university degree in engineering 
and/or Associate Membership of the 
Institution of Mechanical Engineers, 
An experienced man of personality 
and leadership is required who has 
been used to administration at a 
senior level, Age limit 45, Salary 
up to £2,500, Pension Fund, Please 
send details of age, education, 
experience and present salary to Box 
K520 Offices of ENGINEERING quoting 
Reference No, JS.39. 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED, Plastics Division, has an 
imuediate vacancy for a DRAUGHTSMAN 
for work on the instrumentation of 
chemical and plastics plants, Candi- 
dates should hold the Hicher Nation- 
al Certificate in mechanical or 
electrical engineering. Some 
experience of industrial instrument- 
ation would be useful, 


A good starting salary will be paid, 
beyond which there is scope for 
progressive remuneration, Apply 
giving full particulars to THE STAFF 
MANAGER, I.C.I. LTD., PLASTICS 
DIVISION, BLACK FAN ROAD, WELWYN 
GARDEN CITY. HERTS. 

K685 


YOUNG MECHANICAL AND ELECTRICAL 
ENGINEERS, preferably with good 
engineering degree, required by 
well known firm of Consulting 
Engineers, to work in connection 
with construction ard commissioning 
of Nuclear Power Stations, 


Previous experience in the Nuclear 
field is not expected - arrangements 
will be made for appropriate trainin. 
Salary dependent on age and quali- 
fication, 


Reply in writing to 
Kennedy & Donkin, 
64, Royal Excharge, 
Manchester, 2. 
K691 


DESIGNER/DRAUGHTSMAN for very inter- 
esting development work on modernis- 
ation of plant in a Weldless Steel 
Tube orks. This is a senior positi- 
on and experience of general engin- 
eering work is necessary. Permanent 
position and substantial salary for 
suitable man. Pension Scheme. Apply 
giving particulars of qualifications, 
experience and present salary to 
PEKSONNEL MANAGER, TUBES LIMITED, 
ROCKY LANE, ASTON, BIRMINGHAM. 6 
K837 





TD., by Appointment to Her Majesty The Queen, 


LIMITED, CHESTERFIELD, 


offer attractive opportunities for 


PROJECT ENGINEERS 


experienced in Yaterial Handling Plant for Quarries and 
Collieries. Applications from DESIGNERS and DRA GHTSMEN 
with qualifications in Jeneral Engineering will also be 
given consideration for duties of a suitable nature. 
Progrssive superannuated positions, attractive salaries 
commensurate with qualifications and experience, with 
provision of houses for senior positions if required. 
Apply giving details of qualifications experience,etc., 
and quoting reference EQD. to the PERSONNEL OFFICER. 


K.540. 





MECHANICAI ENGINEER OR PHYSICIST 
required for the Research Department 
of the Furniture Development Council, 
to undertare investigations into the 
strengths of glued joints. Applicants 
should possess a University Degree or 
its equivalent, and should have some 
knowledge of statistical techniques 
in research. Starting salary £600/ 
1000 p.a. depending on qualifications 
and experience. Applications to: 

THE DIRECTOR, FURNITURE DEVELOPMENT 
COUNCIL, 11, ADELPHI TERRACE, LONDON 
W.C.2. K.775 


A promient and well-established 
organisation with a record of 
expansion in industry at home 
and overseas has a vacancy for 

@ QUALIFIED ENGINEER. The work 
is concerned with production 

and the effective utilisation 

of plant, labour and materials. 
Age 27 to 35, University Degree 
or equivalent, remuneration in 
accordance with experience but 
not less than £1,450 per annum 
after short initial period, 

and successful applicant will 

be expected to reach £5,000 

per annum in approximately six 
years. Good administrative and 
shop-floor experience essential. 
Pension,Life Assurance and other 
benifits. Please write, with 
tabulated details of career, to 
BOX K.682 Offices of ENGINEERING. 


_| ONE—600 K.W. SULZER DIESEL GENER- | List. 
ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, 5 . ete. 
ONE 850 KW. SULZER DIESEL ALTER- 
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THE HEAD WRIGHTSON MACEINE 
COMPANY LTD. require ws SHANICAL 
DESIGN DRAUGHTSMEN to work on lap 
contracts for equipment and — 
ery to produce steel and non-ferroy, 
bar, tube, sheet and strip. . 


Experience of steelworks engineer. 
ing or metal working wachingey’ al 
advantage. 


Higher National Certificate op 
equivalent normally required unless 
experience is exceptional. 


Good prospects, 5-day week of 
57% hours, good holida;s, welfar ang 
canteen facilities. 


Applications to be addressed to 
THE CHIEF ENGINEER, Ref.No. M.M./1, 
THE HEAD WRIGHTSON MACHINE CO, LTD. 
COMMERCIAL STREET, MIDDLESBROUGH. ’ 


K635 
PHYSICISTS 
AND 
DEVELOPMENT ENGINEERS 


LOUIS NEWMARK LTD, require a 
Physicist and a Development Engineer 
for work in their Laboratories at 
New Addington on the development of 
autopilots and associated equipment, 
Previous experience in this field is 
not essential but candidates should 
have some knowledge of one or more of 
tne following - control systems, 
servo mechanisms, capsule instruments, 
optics, gyroscopes, and small instrn- 
ment engineering. A degree or simi- 
lar qualification is essential, 
Salary in acewrdance with are and 
qualifications, Pension Scheme, 
Apply in writing giving full parti- 
culars to PERSONNEL OFFICER, LOUIS 
NEWMARK LTD,, PREFECT WORKS, PURLEY 
WAY, CROYDON, SURREY. 

K678 


RESEARCH OFFICER required in the 
Research Department of the Furniture 
Development Council, for fundamental 
investigations into problems connec- 
ted with upholstered furniture. 
Applicants should have a University 
Degree or its equivalent in Physics 
or Mechanical Engineering. Some 
research experience would be an 
advantage but is not essential. 
Starting salary £6(0/1000 p.a. depen- 
ding on aualifications and experience 
Applications to: THE DIRECTOR, 
FURNITURE DEVELOPMENT COUNCIL, 11, 
ADELPHI TERRACE, ¥%.C.2. K,774 


THE MOND NICKEL COMPANY LTD. 


invite applications from well qualified 
METALLIRGISTS and ENGINEERS 





contributory pension scheme. 


envelope 'Confidential D.28!. 





Printers, 
at 35 & 36, Bedford 





having wide experience of Alloy Steels, for responsible posit- 
ion on its Development Staff in London. Initiative, orgenising 


ability and knowledge of modern practice in manufacture, 
treatment and applications of alloy steels essential. Non- 


Apply, Stating age, yualifications,experience and salery 
required to MANAGER, DEVELOP“ENT and RESEARCH DEPT., T°E “ONY 
NICKEL CO., LTD., THAMES HOUSE, MILLRANK, LONDON,S.W.I. “ark 


K 57. 


London, Hayes (Middx.), and High Wycombe, and Published by ENGINEERING Lid., Proprietor: »f ENGINEBRING 


London, W.C.2. 
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ENGINEERING, 
ROSSER 
GES 7” 
Ql 
G. & J. WEIR, LTD. 
HA} 
TECHNICAL ENGINEER 
required for design calculations. 
University degree in engineering 
desirable, but Higher National 
MANUFACT Certificate may be accepted; good 
PRO engineering background; experience 
of feed pumps or turbines an advant- 
age, but not essential. Write to 
TECHNICAL MANAGER, GC. & J. WEIR, Ltd. 
sT’ CATECART, GLASGOW, S. 4, 
K660 
P ANDREW BARCLAY, SONS & CO. LTD. 
LOCOMOTIVE AND GENERAL ENGINEERS, 
have vacancies for a 
GENERA] DRAUGHTSMAN AND ESTIMATOR, with 
excellent opportunities for early 
promotion in both vacancies, 
Although experience in design of 
* steam and diesel locomotive is 
preferred it is not essential, Five 
Mi day week, staff pension scheme, 
canteen facilities, 
ACCUF Write giving details of experiance, 
Industris age and salary required to, THE 
CHIEF DRAUGHTSMAN , ANDREW BARCLAY, 
Cc SONS & CO. LTD., CALEDONIA WORKS, 
Static or KILMARNOCK, SCOTLAND, 
advertisin K663 
Enquiries 
C. A. MILLI 
MIDDIASEE GIRLING LIMITED, TYSELEY,BIRMINGHAM, 
require DRAUGHTSMEN in their Devel- 
opment Drawing Office for work on 
hydraulic control systems for road 
and rail vehicles. Previous exper- 
MACI fence in these fields would be an 
asset for senior men, but seniors 
and juniors with general experience 
Pecans will be welcomed. Apply by letter 
overall, workii to PERSONNEL MANAGER, GIRLING LTD., 
eA ge KINGS ROAD, TYSELEY, BIRMINGHAM.11. 
distance spind K.815 
by P.O. gear 
main motor 
H. BEL: 
wal YOUNG ELECTRICAL ENGINEER for 
Development Testing Design Calcul- 
ations etc. in Modern Railway Sign- 
alling Developments. Work interest- 
ing and varied knowledge electronics 
an advantage, but not essential. 
Higher National in Electrical Engin- 
eering or equivalent. Commencing 
Salary £600.per ann. and upwards 
depending on age, qualifications, 
TWO RA experience. Permannent ao%z0inment. 
PRESSES. 5 day week. 

Sn wei Apply in writing to CHIEF ENGINEER, 
NEW TR SIEMENS AND GENERAL ELECTRIC RAILWAY 
> yg oat SIGNAL CO.LTD., EAST LANE, WEMBLEY. 
? ows. r K.664. 

Bisco” 
iibicon! ASSISTANT RESEARCH ENGINEER, 25-35 to 
14 5.w.g. m work on small scale Hydraulic & therm- 
at “ odynamic problems. Applicants must 
Motorised 4 be capable of preparing their own de- 
4} in.-41 in Signs for apparatus and supervising 
ae dy laboratory work. Some previous exper- 
MACHIN ience is desirable but not essential. 
Smallest tr H.N.C. 18 & minimum qualification. 
cones” Ses The position is in @ small group of a 
COMBIN rapidly expanding engineering Company 
ING MA: in the South Birmingham area, and the 
6 tons. ~ prospects are excellent. Full details 
5 AE AN of career to date and salary required 
MACHIS should be given and these will be 
Of Ever} treated in strict confidence. Box No. 
| Ae 831. 19-21, CORPORATICN STREET, 
is BIRMINGHAM, 2. K.621 
Tel 
LANSDOWN 
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DRAUGHTSMEN, SENIOR AND JUNIOR, 
with general engineering experience 
are required for a large Plate 
Glass Works. The work includes 
plant layout, both heavy and light, 
design of special purpose machines, 
provision of building and services 
and the modernisation of existing 
machinery and plant. 


The office is a medium size with 
about thirty persons, so that each 
and all zet a good variety of jobs. 
There are opportunities for promo- 
tion for those who show an interest 
and aptitude for production work. 


Write giving age, qualifications 
and experience to the CHIEF ENGINEER 
PILKINGTON BROTHERS LIMITED, COWLEY 
HILL WORKS, ST.HELENS, LANCASHIRE 

K.640 


MACHINE SHOP SUPERINTENDENT 
required for medium to heavy General 
Engineering Works in the East 
Midlands. Must have wide sxperien- 
ce in a similar capacity, possess 
drive, initiative and enthusiasm. 

A house will, if necessary, be made 
available to the successful candid- 
ate. 


Write in strictest confidence, 
giving age, experience and salary 
desired to Box.K.645, Offices of 
Engineering. 


PLANNING ENGINEERS 


with experience of production and 
assembly of light electrical equ- 
ipment required by a large manu- 
facturi company situated in the 
Eastern Suburbs of London. App- 
licants should bave experience of 
machine shop and assembly process 
planning for small and large quan- 
tity production. The positions 
are on the established staff of 
the Company. Superannuation and 
insurance scheme in operation. 
The positions offer excellent opp- 
ortunities and an adequate salary 
will be paid to the selected can- 
didates. Please reply, giving 
full details of experience to Box 
K.616 Offices of ENGINEERING. 


BUSH RADIO LIMITED require the 
services of a WORKS MANAGER. The 
man appointed will be an experienced 
electrical or mechanical engineer, 
probably with an appropriate pro- 
fessional qualification, in his 
early forties. He will have had 
executive experience in the running 
of a factory. The salary paid will 
depend upon age and qualifications 
but will not be less than £1500 per 
annum, with pension rights. Apply 
in the first instance by letter, 
giving a concise but complete 
account of training and career so 
far, to the PERSONNEL ADVISER, THE 
RANK ORGANISATION, 11, BELGRAVE ROAD, 
LONDON, S.W.1. 

K634 


STEVARTS AND LLOYDS LINITED, Tube 
Works, Corby, Northants, have a 
vacancy for good senior mechanical 
engineering draughtsman, preferably 
with H.N.C. House available within 
three months. Apply to CHIEF 
ENGINEER, giving are, experience and 
salary required. 

x649 


St., Strand, London, W.C.2. 


ONE—600 K.W. SULZER DIESEL GENER- List. 
ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, 8) ete. 
ONE 850 KW. SULZER DIESEL ALTER- 
ee eee LE 4k edn _ 
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TECHVICAL ASSISTANTS required a se 20 


to 50. O.N.C. or H.N.c. for WA 
ing and varied work on seat a. 
Apply stating age, experience ang rorpany 
salary required to DELANEY GALLAY Lm bg @ vact 
Vulean Yorks, Edgware Road, Ber 208 
Cricklewood, N.v.2. K.629 nd Zlect 
e and ' 
CIVIL ENGINEERS/CLER<S OF worxs jose) El 
(two) required for WEST PAKISTAN yipment 
for construction work lasting 
approximately eighteen months. g still 
Salary not less than £1800 per annm pion of 
with free board, accommodation ang al be 


medical attention but married accom. 
odation not available. ‘Write giving 
age and details of experience to 
Box — c/o 191, Gresham House, 
E.Ce e 


K631 


ELECTRICAL ENGINEER, fully quali. 
fied, preferably with some tele- 
communications experience required 
for WEST PAKISTAN. Three year con- 
tract at salary not less than £150 
per month with free furnished accom. 
odation and medical attention. 
‘Write giving age and details of 
experience to Box EG.749. c/o 191, 
Gresham House, E.C.2. 


K632 


MECHANICAL ENGINEER OR APPLIED PHYS!I- 
CIST, wishing to take 4 further step 
in his career, is offered opportunity 
to gain experience in leading 4 re- 
search team and to broaden his out- 
look generally. The work is concerned 
with metal working and fabricating 
processes in the iron and steel in- 
dustry and is of a varied nature. 
There are outstanding facilities for 
laboratory and pilot plant investi- 
gations which are followed by full 
scale works trials. Location - 
Sheffield. Starting salary £1000 to 
£1250 according to age, qualifications 
and experience. Candidates mst have 
leadership potential and good scient- 
ific background. Staff pension 
scheme. Written applications only 
quoting "M.W.1." to the PERSONNEL 
OFFICER, THE BRITISH IRON & STEEL 
RESEARCH ASSOCIATION, 11, PARK LANE, 
LONDON, W.1. K.628 


COMMERCIAL MANAGER for 01d Estab- 
lished Medium size enrineering 
Business, London. Must be experi- 
enced in Aeronautical and Automobile 
industries and have well established 
connections therein. Position 
requires thorough knowledge of tend- 
ering and price fixing and offers 
excellent prospects to technically 
qualified person with richt person- 
ality. Write stating ace, experience 
and salary required to Managing 
Director, Box 400, c/o 55 St- 


' W. ese 
Martin's Lane, Cc x633 


RESEARCE AND LUVELOP!' IT ENGINEERS 
requireac for investigation into 
ceramic machines and processess A 
Previous experience in eramic Wo 
not essential. Apodly s pe 
qualifications, experic™ 0 ee maa, 
required to the DIRTCT’' OF Petro. 
THE BRITISH CERAMIC FEW a pe a 
IATION, QUEENS ROAD, FE. “i Vis 
ON-TRENT. asst 


by Appointment to Her Majesty The , Printers, London, Ha: ni Ww : mar Lt, of ENGINEBEING, 
ppoin er Majesty The Queen ee yes (Middx.), and High es ree ee —* Proprietors 
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ygINEERING Aprit 6, 1956 [SUPPLEMENT] 


WANTED FOR CANADA 


spenany 0 nternational renown 

or oe tor an ENGINE=R with 

. station and seneral Yechanical 
om octekenl exnerience to suver- 
Can maintain a small Power Plant 
te) Electric Locomotives, Logeing 
rent, Failway Rolling Stock etc. 


bility to supervise the oper= 
by a Plant Tool Machine Shop 
od be a recommendation. 


Pac ; located in the province 
be Facto the salary will not 
* 900 dollars per &nnume The 
mospects are good and the position 
votfered preferably to @ single 
. bat a married man would be 


onsiderede 










































in the first instance with 
ere on to BOX K.780. Offices of 
S]NEERING » 


VELOPMENT ENGINEERS, both electrical 
jmchanical aged 25-35, are requi- 
é by the MORGAN CRUCIBLE COMPANY 

m., Applicants, who should be of 
meduate or equivalent standard, 

mould have had either experience of 
lectronic circuiting or several years 
metical experience of test-bed and 
Isboratory test procedures. The work 
sminly on the desipn and applicat- 
ion of new methods and equipment 

slating to the testing of small 

roon and sintered metal components. 
nese positions are pensionable and 
ery afree life insurance. We 

{fer sood working conditions, a five 
ay week, a staff canteen, a technical 
trary and full welfare and social 
mniities, Please supply in confiden- 
, ll relevant information to the 
IAFF MANAGER, BATTERSEA CHURCH ROAD, 
11, K777 


CHIN, JOHNSON & ASSOC.LTD. have 
acany for ASSISTANT in Factory 

luming and Development Department. 
Sc or H.N.C. with experience in 
pemical and Electrical Engineering 
mi Inowledge of Paint Industry an 
cvantage . Salary according to age, 
malifications and experience. 

ies to PERSONNEL DIVISION, 4 

nLN0N GARDENS, S.W.1. K.594. 


BCINEER (AGE 25-35) required for 
oe inecrs' Office in 
“ester; Technical qualifications 
- include a degree and/or corpor- 
cube rsh p of a major engineering 
h auton; varied industrial 
werce an advantage. Technical 
supartiel reports following 
Mustrial accidents, commenting on 
oy method of work. compliance 
oh atutory Reculat ions etc.; 

ure, evidence in High Court ir 


‘ization ensues. RB 
igimering. ox K.592, Offices 





forehand manufacturer invites 
pag from MEN BETWEEN 22 AND 
BS S OF AGE for positions as 

= Sales Engineers throughout 
tipo Isles, Engineering back- 
yd sirable, Salary, expenses 

“< C8r provided. c # 

r DaTeERIy OX K.804 Offices 








ADe adi 


AN OIL COMPANY in The British 
West Indies has a vacancy for a 
REFINERY MAINTENANCE Supervisor, 
Applicants who should not be over 40 
should have gainec 0.N.C. after 
serving a full apprenticeship in 
mechanical engineering, and should 
have had at least five years subse- 
quent experience, preferably in a 
Petroleum Refinery. Experience as as 
a Mili-wright would be an advantage. 
Salary will be in accoidance with 
qualifications and experience, but 
not less than £850 per annum init- 
ially, with generous marriage and 
family allowances where appropriate, 
The post is permanent, and amenities 
include housing facilities and a 
pension scheme, Apply with brief 
particulars to Box K656 Offices of 
Engineering. 








CHIEF DESIGNER 


Chief rot ge required by a well 
establishe 

Company with an international reput- 
ation in the manufacture of mining 
plant, water turbines and specisl 
engineering projects. Applicants 
must possess first-class academic 


Qualifications and proven administra- 


tive ability backed by a wide pract- 
ical experience of research, design 
and production. An appropriate 
salary with superannuation will be 


paid. Applications with full details, 


which will be dealt with in strict 
confidence should be addressed to 
Box No. 131 R. ANDERSON & CO. 14, 
WILLIAM IV STREET, LONDON, W.C.2. 
K.770 


ASSISTANT MECHANICAL ENGINEERS 


are required by 


THE STEEL COMPANY OF WALES LIMITED, VELINDRE WORKS, MORRISTON, 


SWANSEA. 


Applicants should have served a recognised apprenticeship 
in mechanical engineerinre and should possess technical 
qualifications of A.M.I.Mech.E. or equivalent. 


Previous executive experience in the erection and 
maintenance of heavy machinery is required, including steam, 
water, hydraulic, gas and compressed air services. 


Experience of steel rolling mills and associated equipment 


would be advantageous. 


A contributory Pension Scheme is available. 


Applications, giving full details of qualifications and 
experience, should be forwarded to:- 


THE SUPERINTENDENT OF LABOUR AND WAGES, 
THE STEEL COMPANY OF WALES LIMITED, 
(TINPLATE DIVISION), 
CARMARTHEN ROAD, 


SWANSEA 


ASSISTANT WORKS ENGINEER required 
by industrial concern in West Mid- 
lands. Age 26 - 35. Engineering 
degree and industrial experience 
essential. Duties include super- 
vision over maintenance and const- 
ruction of wide range of plant and 
buildings. Salary according to 
qualifications and experience. Pen- 
sion scheme. Housing assistance if 
required. Box K.716, Offices of 
Engineering. 


TECHNICAL REPRESENTATIVE for manufac- 
turers of lens and glass working mach- 
ines. Good prospects in specialist 
work for applicant willing to travel 
both home and abroad. Write in first 
instance for interview, stating age, 
experience and technical training if 
any. French an advantage. To - 
AUTOFLOW ENGINEERING LIMITED, 

LAWFORD ROAD, RUGBY. K.624 





K.623. 


DEVELOPMENT ENGINEER required by the 
Turbine Division, BRUSH ELECTRICAL 


ENGINEERING CO.LTD., LOUGHBOROUGH, 
to undertake investigations into 
mechanical, vibration and stress 
problems on steam and gas turbines 


and turbocharges. One of the duties 
of the successful applicant would be 


to initiate design, and control 
operation of mechanical test rigs. 
Applicants should preferably hold 
a degree or H.N.C. in Mechanical 
Engineering and have served an 


apprenticeship. Previous experience 


of Development work on Mechanical 
Engineering problems is essential. 


Conditions of service include good 
salary, staff bonus and generous 
non-contributory superannuation 
scheme. Please apply to CHIEF 
PERSONNEL OFFICER 





heavy General Engineering 





K.740. 
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BOX K 429, Orfices of | ie” EN 


| Auxiliaries, 5; 


>. @te. 
ONE 850 K.W. SULZER DIESEL ALTER- 
- Ben bene Lk mer ndne 





A SENIOR DESIGNER DRAUGHTSMAN 


is required for interesting. and varied work in the develop- 
ment department of a large industrial works near Leeds, 
The work entails re-organisation and layout of plant and 


machinery; 


development of new techniques and machines; 


and is an excellent opportunity for a man with a keen 
interest in operational research and development of plant 


and production, 


Special consideration will be given to 


applicants possessing experience in hydraulic work. Appli- 


cations 


are invited from experienced men with a good 


engineering backrround and education to H.N.C. standard, 
Good salary and prospects for the right man, with opportun- 


ity to join pension scheme; 
be considered where necessary. 


assistance with housing will 
Applications giving full 


details of experience and present salary, marked "Senior 
Designer Draughtsman" "Confidential" to the PERSONNEL 
SUPERVISOR, BOX K686 Offices of Engineering. 


DESIGNER DRAUGHTSMAN for interesting 
work on new project. Applicants 
should preferably be of Higher Nat- 
ional Certificate standard with a 
sound engineering training, and at 
least five years drawing office ex- 
perience. A knowledge of railway rol- 
ling stock is desirable. The position 
is in a smll group of a rapidly ex- 
panding engineering Company in the 
South Birmingham area, and the pros- 
pects are excellent. Full details of 
career to date and salary required 
Should be given, and these will be 
treated in strict confidence. Succ- 
essful candidates will be required to 
join the Company's Superannuation 
scheme. “Box No. 801. 19-21, CORPOR- 
ATION STREET, BIRMINGHAM 2. K.625 


THE BRITISH IRON & STEEL RES#AKCH 
ASSOCIATION 

GRADUATE MECHANICAL ENGINEERS OR APP- 
LIED PHYSICISTS to join research team 
in Metal Working Laboratories of the 
Association in Sheffield. The work 
comprises investigations of lubrica- 
tion and plastic deformation, and 
provides excellent opportunities for 
those desiring experience of the app- 
lication of techniques of measurement 
and of the design and development of 
novel equipment. Starting salary up 
to £900 according to age, qualifica- 
tions and experience. Written appli- 
cations only quoting "M.W.2." to the 
PERSONNEL OFFICER, B.I.S.R.A. ll, 
PARK LANE, LONDON, W.1. K.627 


ASSISTANT RESEARCH ENGINEER, age 25- 
55 to work upon small scale Hydraulic 
and Thermodynamic problems. Applic- 
ants mist be capable of preparing 
their own designs for apparatus and 
Supervising laboratory work. Some 
previous experience is desirable but 
not essential. Higher National Cert- 
ificste is a minimum qualification. 
The position is in a small group of 

a repidly expanding engineering Com- 
pany in the South Birmingham area, 
and the prospects are excellent. 

Pull details of career to date and 
salary required should be given and 
these will be treated in strict con- 
fidence. Successful candidates will 
be required to join the Company's 
Superannuation scheme. Box No. 800. 
19-21, CORPORATION STREET, BIRMINGHAM, 
2. K.626. 





by Appointment to Her Majesty The Queen, ee Hayes (Middx.), 
at 35 


and 
36, Bedford St., Strand, London, W.C.2. 


COURTAULDS LIMITED, require the 
services of CHEMICAL LABORATORY AND 
PLANT ASSISTANTS for the Chemical 
Engineering Section of the Research 
Department. Applicants should have 
at least General Certificate of 
Education, and be of age 16 to 25 
years. Laboratory Assistants will 
gain experience in all branches of 
Chemistry, with the possibility of 
interesting work on Pilot Plants. 
Plant Assistants are required for the 
technical control and operation of 
Pilot Chemical Plants, and also for 
experimental work of a Chemical 
Engineering nature. 


Excellent prospects for a career in 
the Chemical Industry for ambitious 
young people, particularly ex 
National Servicemen. Good facilities 
for continuation of Technical College 
studies. Applications in the first 
instance to LABOUR OFFICER, MAIN 
WORKS, COVENTRY. K.593. 


TECHNICAL SALES ENGINEER with recog- 
nised engincering qualification and 
preferably with locomotive experience 
required for expanding Sales Organ- 
isation of well-known Company. Age 
25/35. Apply to Box.K.814, Offices 

of Engineering. 


ASSISTANT TO CHIEF ENGINEER required 
for interesting plant development 
work in Sheffield. Applicants shou- 
ld possess the H.N.C. or equivalent 
qualifications and whilst sound 
experience of steelworks plant is 
preferred, consideration will be 
given to well qualified applicants 
with a zood general engineering 
background including some Electrical 
experience. 


The post is pensionable and offers 
good prospects to the right man. 
Apply in writing stating age, salary 
required, and giving full details 
of qualifications, training, and 
experience to ENGINEERING DIRECTOR, 
WILLIAM JESSOP & SONS LTD. 8RIGHT- 
SILE WORKS, SHEFFIELD. 

K.665. 


ASSISTANT METALLURGIST required 
for Commercial Motor Vehicle 
Manufacturers, Candidates mst be 
experienced in metallography and 
production heat treatment of steels. 
Applications in writing giving 
details of qualifications, experience 
and salary required to A.E.C. 
Limitec, Staff Records Office, 
Windmill Lane, Southall, Middlesex, 

K659 


,| ONE—600 K.W. SULZER DIESEL GENER- | List. 
ATING SET, 220/440 volts, D.C. complete with 


STAINLESS STEEL ay.i\,) 

Bars, Tubes and Angie. Sond fo eet Prove 
THE MULBERRY o 

228, St. John Stree, Lenten ail, 


me: CLErkenwell 8856-6,” G 4s, 


[SUPPLEMENT] ApRir 6, ENGINEER wc 
ING 


A large engineering co, a 
turing ofl engines ine 2 (cna 
@ CHIEF DRAUGHTSMAN in the Proije 
Design Department. motion 
Candidates mst be me 
Institution of Mechanical Breitcet™ 
with previous experience in superyis 
ing Drawing Office personnel, Ex “ 
lence in the o11 engine field is 
irable but not essential, but cent 
dates mst have a sound knowledge of 
workshop practice and be capable of 
translating designs to modern produc. 
tion standards and requirements, 
Applicants should 21lso have Consider. 
able experience in the design of 
mechanical engineering Components ani 
be familiar with British Standards 
specification requirements. Salary 
by arrangement. Applicants shold 
write in confidence to Box K.620 
Offices of ENGINEERING. 


A large diesel engine manufacturing 
company wishes to appoint an ASSISf- 
ANT CHIEF ENGINEER. Candidates must 
have an engineering degree, or equir- 
alent. They should have extensive 
experience in the field of design an 
Cavelopment of internal combustion 
engines; Knowledge of torsional vitr- 
ations, and some experience of con- 
tractural engineering is desirable. 
Candidates within the age group 2-4 
years preferred, but older candidates 
will receive equal consideration. 
Salary to be mtually agreed but rill 
be commensurate with the responsibil- 
ities of this key position. Applica- 
tions which will be handled in strict 
confidence to Box K.619, Offices of 
ENGINEERING. 


An exellent opportunity occurs for 
YOUNG GRADUATE SCIENTIST OR ENGINEER 
to gain experience of the administr- 
tive side of a large research organ- 
isation in the post of Assistant 
Technical Secretery of the Mechanicel 
Working Division of THE BRITISH IR0s 
AND STEEL RESEARCH ASSOCIATION. Work 
will include organisation of Committ 
meetings and administration of re- 
search finances, preparation and an- 
alysis of technical data, and liaison 
with commercial and industrial organ 
isation. Applicants should not be 
more than 28 years of age. Startin 
salary in the range £625 ~ £800 per 
annum according to 4g¢, qua lif ication 
and experience. Post is superannuste 
under the F.S.S.U. Written applice- 
tions only quoting "A.T.S.I. to the 
PERSONNEL OFFICER, B.1-S.ReAs os 
PARK LANE, LONDON, W.1l. Ke 


CHANICAL DEPARTMENT FOREMAN (Work: 
oe, required for Nairobi, Bast Afri 
Sound practical man with good go 
ledge Diesel Engine repairs and , 
ing and some knowledce Oxysnetyis 
and Electric Welding. Age uel J 
Salary £900 to £960 p-&- —-. 
experience, plus housing allo 


ri 3-year? 
ry Provident Fund. 
Contributo ite with full particul 


contract. “* CO. 
to Box "L.P." c/o JW. VICKRR et, 
LTD., 7/8 GREAT WINCHESTER x.6)5 


LONDON, E.C.2. 


SENIOR ENGINEER required by — 
ing Engineer in Westminster. : 1¢ 
eventually take charce of Heat os 
and Ventilating Section. Good seit 


ngi 
luncheon vouchers, 5 cay week, = 
scheme. Box.K.724, ©! 


Cnein- 
fices of Enen 





High Wycombe, and Published by ENGINEERING Ltd., Proprietors‘ sNGINESEING: 
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corporate dani of age and be should possess H.N.C. and have had particulars of age, education and lia * ‘ea ie 4 
( Work professions) enri of a recognised experience either in structural industrial experience to Box K.752 sa pl jae fe 
st Afrio Practical 81 enrineering institution. work or in reinforced concrete and Offices of Engineering. es Om toe é 
kno¥- vith Site non eae ce ee torether general building work. [i2te) Tee Ba 
ma test: Production cate of design and z DESIGNER DRAUGHTSMEN required in the Lit we |S 
tylene tring ape Ae in heavy engin- Appointments are to the perman- Chesterfield area. Interesting work 5} aw’ tow ve : 
“55 This eens eae qualifications. ent Staff, 5 day week. with ‘ood involving design and development of wie 3h fe ee OY 
ring t0 mele Teer ¢4 post carries commen- salaries, first class worxing mechanical handling devices and a won ame ee 
wence ett pensin, (ure salary with excell- conditions and recreational facil- variety of heavy plant. Experience .S | Sat $e 
S=yesr Nts, Sitcars life assurance beni- ities. Contributory Pension Fund main qualification. Substential 7 | ge Sie | Taree 
rticuls Me, qualifi- ‘ons giving details of and Profit-sharing Schemes. Married salary, good pension scheme and five mee ane e oe 
& OU. should be os av ions Sag ex verience men can receive limited assistance day week. ‘rite giving details of | Wwe}. Festa Th 
REET, WOE Geers, ee eee with removal expenses. “rite for past experience and salary required | Ate. t 2 ie u 
K.02s WNDONW.C.2. HOUSE, SHAFTESBURY AVE, official application form to STAFF to Box.K.725,0ffices of Engineering. | w ve iad 
oeC.2. Quoting reference 805. MANAGER quoting reference GES/STRUCT cae} idee ‘4 
a s a K787 K.811. [eres Fes Laie 
— metieye HTSMAN required DESIGNER/DRAUGHTSMAN required iB ‘bet P 
ve Works in the <2, al8rse Iron and Steel DESIGNER/DRAUGHTSMAN required ae Smee Bee. See rae) tees 1a 
galeria erlence 4, “dlands, previous with sound structural engineering 1 coer ea eae CaPeeroeens and sccus- ‘ | apie) rere i 
x, pensi tot essentis | pe and Steel Works training and experience, and accus- 1 ong hi ig responsibility. App- ee ae ers Divs 
0 Pin M872 8 Wide c, but applicants should tomed to taking responsibility. Ap should state age, training, | samp met Canoe ale 
. nech € experience i P- experience, and salary required t ie) Pie Mee i { 
chanical enyineer n general licants should state age, training, Box K.720, Offi 1 “ | tide Slee 
‘ne experienc: and. ing. ‘Write stat- experience, and salary required to wibssaéy ces of Engineering. Be a) on = | 
to Box K.719g anu Salary required Box.K 720, Offices of Engineering. is Pe ia 
*» -ffices of Engineering. 1. 9m Ca? +3 
Met ame i: : 
| Wied Me 
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BROOKE BOND & COMPANY LimtreE 
ENGINEERING ASSISTANTS require the services of on tees 
CED ENGINEER FOR EAST AFRICA. AGE 
DRAUGHTSMEN 30-40. 
DESIGNERS The Group operates thirteen Tea 
te MA) Factories with Power Plants and 
> : SECTION LEADERS general services and is engaged on 
an extensive building and development 
Suitable candidates possessing experience and qualifications in programe . 
mechanical, electrical and civil engineering are offered positions with A 
excellent scope for advancement and remuneration by The Steel Company ‘ “oon salary and excellent pros- 
of Wales Limited, at their Abbey Works, Port Talbot. pects for an Engineer willing to 
adapt himself and acquire the spec- 
The present programme of development offers vacancies for all grades falized knowledge. 
of young engineers with interesting and varied work associated with Applicat 
layout and design of Blast Furnace plant, Coking plant and Rolling ENGINEERING pig nh Le 
Mills, GOULSTON STREET, ALDGATE, LONDON £.1, 
GE The Company operates the largest and most modern integrated steel tps ae details of education 
plant in Europe and is still expanding. The plant is laid out on the perience. K.712. 
South Wales seaboard in spacious and pleasant surroundings with ideal 
working conditions, Good residential areas are reasonably close to the 
ereming a y MESSRS HARDMAN & HOLDEN LTD., 
Heavy Chemical Mmufacturers, Manch- 
An attractive pension scheme is in operation; removal expenses will ester, require a CHIEF DRAUGHTSMAN. 
' be paid for a married man to a maximum of 5% of anmual salary. 
: Applicants should be between 30 
4 Interviews for these positions may be arranged at Sheffield, London and 40 years of age and have sound 
or Bristol. knowledge of drawing office admin- 
‘ I istration, together with experience 
’ Those wishing to apply should write for official Application Form to: of chemical plant design and layout. 
‘ : : 
‘ H SUPERINTENDENT, PERSONNEL SERVICES, Minimum technical qualifications 
} = STEEL COMPANY OF WALES LIMITED, 4 : 
' C.A STEEL DIVISION 
F MID) ABBEY WORKS, ). The successful applicant would be 
: PORT TALBOT, GLAM. expected to pass satisfactorily a 
' K735 medical examination for entry into 
the Company's contributory pension 
4 ) CONSULTING ENGINEERS 2 neces st emverteas hte. |e 
: REQUIRE: w 
very large research and manufacturing att binkatens pF gear reer sc i -eaee 
: ae | (1) Resident Engineer facilities, wishes to employ TWO OR q ’ ? 
MILI THREE SENIOR EXECUTIVES to establish Applications should contain full 
pore (2) Clerk of Works pedneahe he wate gg Sgt eye een details of training, technical qual- 
orm- 
drs ifications and e rience, in chron- 
: i distas for construction of water supply pee pe and direction of the Company's siegtenl order, snasther with details 
bs by P scheme in North Borneo. Tour 12 to evelopment policy. Applicants must of present position, and be address- 
{; main 18 months, Apply stating age have exceptional theoretical knowledge " ER HARDMAN & 
i , and have several years 1 ed to: CHIEF ENGINEER, 
; H. qualifications and experience to years experience in HOLDEN LTD., MANOX HOUSE, MILES 
i} SIR BRUCE WHITE, WOLFE BARRY & @ Senior position with at least one of PLATTING, MANCHESTER .10. K.713. 
.% PARTNERS, 1, LYGON PLACE, S.W.1 the country's expanding industries . 
SLOANE 0431. . ee such as power generation including the GROUP CHIEF INSPECTOR required to 
K654 utilisation of nuclear energy, sero- administrate a group of three 
: nautics, etc. It is emphasised that factories in the Lancashire area 
' these are senior positions demanding engaged in the development and manu- 
he DESIGNER DRAUGHTSMEN for interesting imaginative thinking and offering facture of a range of highly spec- 
? work on new project. Applicants prospects of further promotion. The {alized engineering products both 
. should preferably be of H.N.C. stand- salary offered is of the order of mechanical and electronic. He will 
¢ ard with @ sound engineering training, | £2,000. per/annum, depending on the need to be well versed in the req- 
je 4 and at least five years drawing office applicant's qualifications. Please uirements and conditions of M.0.S. 
3 : bh | experience. A knowledge of railway reply to Box K.614, Offices of contracts and attend conferences 
:' 3% ph voasing weoek is renee The pos- ENGINEERING. with Ministry and Service paceman 
5 it on is in @ small group of 4 rapidly at top level in connection W 
' sar + expanding engineering Company in the mre Beat gr a by _ ineamaklon matters. He will be res- 
ie on South Birmingham area and the pros- — — — oe ponsible through three Chief Inspec- 
7 ¢ pects are excellent. Full details of oo ng works in London. Prev- for the introduction of schemes 
 & off? career to date and salary required i ee experience unnecessary, for the recruitment, training and 
Os we} GU should be given and will be treated rl pe — aiae and maintenance of an efficient staff 
aed hok in strict confidence. Box No. 832. ms Da agretg training essential of mechanical and electronic Inspec- 
Si ee lse 19-21 CORPORATION STREET, BIRMINGHAM,2, | With H.N.C or preferably degree. tors to a strength of approximately 
Hat: a | K.622 Student apprenticeship with large 600, whose skill would vary from 
Pig I Mot firm an advantage. Permanent posit- Standards Room level to female 
be a oF BLAW KNOX LTD., a company with ion with excellent opportunities for viewers. He mst also have # good 
ra i ease expanding export business, have advancement. Contributory pension knowledge of materials, heat treat- 
ay ‘ MA vacancies for a FEW MEN OF INITIATIVE | scheme. Starting salary up to £1000 ment and their protective processess. 
ei Sm AND DRIVE in their Watford design depending on qualifications but we The successful applicant would be 
“Heh cone office engaged on plant engineering. want @ good young engineer with a responsible to the Company Chief 
et co Communicate with PERSONVEL MANAGER, bent for technical sales who will be Inspector at a salary commensurate 
Or ris ING BLAW KNOX LIMITED, WATFORD, HERTS. worth much more to us when he has with his experience and ability 
Hk, by | K.717. learned his work. Box K.715, Offices Replies, in strict confidence, %° 
eye by METALLURGIST (QUALIFIED) with some of Enxinsering. Box K.718, offices of Engineering. 
ie 6 experience in welding of alloy steels | ENGINEER to take charge of design 
ts 7 i and non ferrous metals required for © of Llectrical and Associated Acc- 
rid ot ] process control in a shipbuilding essories for the Motor Industry. 
he: Hrs ig & and engineering works in the north Corporate membership of appropr- 
ta ee west. Must be free of National late Chartered Institution and 
ee Pw Service. Detailed applications to suitable backeround essential. 
ksh a LANS Box.K.741, Offices of Engineering. London area. Please write full 
Le bald details in strict confidence to 
fk Box.K.823, Offices of Engineering. 
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> & IMPERIAL CHEMICAL INDUSTRIES LIMITED. 
: METALS DIVISION 
' MANAGER OF THE ENGINEERING DEPARTMENT 
: | AND WORKS ENGINEER - KIRKBY WORKS 
aaa Applications are invited from ENGINEERS who wish to be considered 
; for appointment as Manager of the Engineering Department and the 
>3- Yorks Engineer of the Kirkby Works of Imperial Chemical Industries 
Limited, Metals Division, 
F: ( The Kirkby Works manufactures non-ferrous tubes in a variety of sizes 
and is equipped with some of the latest automatic machinery involving 
a high degree of instrumentation and mechanisation, The Works is a 
" new one and is situated on the East Lancashire Road some five miles 
n.. ff East of Liverpool. 
12. : While plant maintenance will absorb a large part of the Works 
Engineer's time, it is the intention that he should devote appreciable 
effort to the development of manufacturing techniques and modifications 
: to existing machinery to improve its output and performance, In this 
.ch- i he will have the assistance of Technical staff from the Division 
N ; Engineering Department and Production and Technical Departments. 
30 The applicants should be men between 30 and 40 years of age with 
1d ; experience either as Works Engineer in a small Works or as an Assist- 
“a j ant forks Engineer in a larger one, They should possess an Engineering 
noe | degree and should preferably have had design experience, A system of 
Dut. Scheduled Maintenance is in operation and experience in the administrat- 
i ion of such methods would be an advantage thourh not entirely essential, 
ns A flair for Engineering development work, mechanical handling techniques 
I and the type of fertile brain which will produce new ideas on Production 
1b methods is required, 
e 
2 : The appointment will be to the permanent staff of the Company and will 
to carry the Company's Staff Benefit Schemes including Pension and Profit 
on Sharing, The salary is appreciable and is consistent with the degree 
of responsibility involved, Financial assistance towards removal expenses 
is available for married men and, in approved cases, assistance will be 
with given towards house purchase, 
Application forms may be obtained from the STAFF MANAGER, I.C.I. 
ot METALS DIVISION, KYNOCH WORKS, WITTON, BIRMINGHAM 6, quoting ENG/21/E. 
ron- K734 
tails 
wss~ A well-known Organisation with 
world-wide interests wishes to recruit 
be a YOUNG QUALIFIED MECHANICAL ENCINEER 
713. RODUCTION CONTROLLER REQUIRED for age 23/30 for appointment as an 
°y large light engineering company in Assistant Engineer within their 
pees hee The post will involve Production Division. The successful 
— lity for co-ordinating all applicant will be come a member of a 
anu- ob ete ea oo nereaterap oo" management team and should be capable 
c- cuahit he aiveotie a manne = = of accepting a high degree of respon- 
h the General. @asiaeis Pp i sibility within 3-4 years. This is 
411 ¢ orks Manager. Knowledge | an attractive opportunity for the 
q- cusential, axei eee ae right man. The Organisation is expand- 
ractical experience 
o in progress, ohaak control, aanetek ing Re ose pate rt aon tne fa 
oad and works ordering procedures. App- pengpibecsy 2 4 ry - 
licants mst have 4 514t of age,qualifications and experience 
drive and eubhmalienn. wien aeeene’ to BOX K.786 Offices of ENGINEERING. 
res- ive 2 
pec- sense of loyalty, and ability to 
lead the present production control 
a team. The post is permanent, pro- 
4 eressive and pensionable, and at an 
jpec- phe teiatee high salary level. 
ely ¢ pede stating age, details of educ- 
1 as n and previous experience and PAPER MILL ENGINEER, 
are to STEVENSON, JORDAN & 
od HAR" ISON, LTD., 30 WINDSOR HOUSE, An Assistant is required to the 
at - 46 VICTORIA STREET, LONDON S.W.1.- Chief Engineer of a Pulp and Paper 
SeSs. K.776. Mill in New Zealand, Age between 
‘ 35 and 45 years, Must have good 
technical background and Papermill 
te experience, Pulp Mill experience an 
advantage but not essential. Excell- 
9 ent prospects, A house to rent will 
wg - be provided and all expenses to New 
Zealand will be paid including that 
of his family. Applicants mst reply 
in writing stating full details of 
experience, qualifications to: CHIEF 
ENGINEER, ALBERT E. REED & CO., LTD., 
GROUP ENGINEERING DIVISION, LARKFIELD 
NR. MAIDSTONE, KENT. 
K809 
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SENIOR JIG AND TOOL DRAUGHTSMAN 
required with experience in one or 
more of the following:- 


General Engineering 

Mine Cars 

Tanks and Pressure Vessels 
(all codes) 

Heavy Fabrication Work 


Permanent situations with good work- 
ing conditions, Five day (37% hour) 
week, pension fund, housing available 
for suitable applicants, 


Applications station age, experience, 
technical qualifications and salary 
required to:- DISTINGTON ENGINEERING 
CO. LTD,, P.O. BOX NO.8, WORKINGTON, 
CUMBERLAND, 

K810 


A large mechanised Foundry having 
recently expanded the production of 
HIGH QUALITY STEEL CASTINGS, wishes 

to come to an arrangement with already 
established agents for the sale of 
steel castinzs on a commission basis. 


The arrangement could be of consider- 
able interest to agents who already 
have established connections for the 
sale of kindred materials and supplies, 
and are wishing to increase their 
aphere of representation. Box K.778, 
Offices of Engineering. 


PROCESS CONTROL ENGINEERING. The 
Chief Engineer of a large manufact- 
uring Company require an Instrument 
Engineer for conducting investigation- 
al and design work in connection with 
an important programme of automatic 
process control on a modern special- 
ised process. Drawing Office and 
Experimental Engineering facilities 
are available, and training will be 
given in the science of the process. 
Suitable candidates should preferably 
be aged 26 to 35 years, and must 

have a degree of H.N.C. in Engineering 
or Physics, together with at least 
two years of relevant industrial 
experience. The successful candidate 
should have a practical outlook being 


capable of original thought and 
possing initiative and inmagination. 


A good starting salary will be paid 
and there are excellent prospects in 
this rapidly expanding industry. 

Box K.760. Offices of Engineering. 


RESEARCH AND DEVELOPMENT ENGINEER 
to supervise laboratory dealing 
with hydraulic and electrical 
products. Degree or equivalent 
and suitable background essential. 
London ares. Please write full 
details in strict confidence to 
Box .K.824, Offices of Engineering. 
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B.C.S. 





Apply BOX K 429, Offices of | 


ENGINEERING ESTIMATOR or DRAUGHTSMAN 
required as internal sales engineer 
to handly quotation and specification 
of equipment and client negotiations. 
Twelve months initial service in 
Stroud, followed by location at Comp- 
any's new offices Camberley, Surrey. 


Write civing full details to SHARPLES 
CENTRIFUGES LIMITED, WOODCHESTER, 
STROUD, GLOS., for the attention of 
the SALES DIRECTOR. K.727. 


A Company of Civil Engineering Cont- 
ractors, specialising in Cement run 
and Pressure groutin: worl, heve 
vacancy for YOUNG DNGINZER in their 
London Office. 


Progressive and permanent position 
with pension scheme after probation- 
ary period. Duties include Site 
visits for supervisory and tendering 
purposes, preparing estimates and 
zenerally assisting on Contracts side 
of Company's business 


Applicants should state age, experie- 
nee and sive some idea of salary 
required to - 


The Concrete Proofing Company Ltd., 
96 Victoria Street, 


London S.W.1. K.731 


Excellent opportunity occurs at Head 
Iffice in London for YOUNG WELL - 
TRAINE’ MECHANICAL ENGINEER possess- 
in H.N.C. who has completed National 
Service. Great scope for advancement 


available after training and rood 
salary offered to the riyht man. 


\pply to ABD 9, STURTEVANT ENGINEERING 


CO.LTD., SOUTHERN HOUSE CANNON ST., 
LONDON £.C.4. K.817 


HYDRO-ELECTRIC PLANT ENGINEER requir- 
ed for overall supervision of site 
erection and progress of water turb- 
ines, alternators, cranes and ancill- 
ary plant in Scotland. Commencing 
salary according to experience and 
qualifications. Apply KENNEITY & 
DONKIN, ALLIANCE HOUSE, 12 CAXTON 
STREET, S.W.1, quoting ref:HH. 

K.730 





BRUSH ELECTRICAL ENGINEERING CO.LTD., 
LOUGHBOROUGH have a vacancy for a 
DESIGN ENGINEER in the Steam Turbine 
Division. Applicants should hold 

an engineering degree or H.N.C. in 
Mechanical Engineering. Previous 
mechanical design experience is 
essential and knowledge of control 
rear would be an advantage. This is 
an excellent opportunity for a young 
designer seeking a progressive 
appointment in a vigorous and expan- 
ding Company. Conditions of employ- 
ment include good salary, renerous 
non-contributory superannuation 

and staff bonus. Please apply to 
CHIEF PERSONNEL OFFICER. K.739 


MILLS ASSISTANTS required by The 
Steel Company of Wales Limited, 
(Steel Division), in their Rolling 
Mills at Abbey ‘Yorks, Port Talbot. 


The mills comprise of a 45" 
Slabbing Mill, 80" Hot Strip Mill 
and 80" 3-Stand Cold Reduction Mill 
and ancillary equipment. 


The successful candidates will be 
required to assist the mills manage- 
ment in the day operating of the 
plant and should possess initiative 
and energy. The positions offer 
excellent scope for promotion and 
are permanent and pensionable. 
Students completing their courses 
will be considered. 


Technical ability up to the 
standard of National Certificate in 
engineering or metallurgy. B.Sc 
(enzineerinz) degree an advantage 
Candidates should be below the age 
of 35 years. 


Those wishing to apply should 
write for official Application Form 
to:- 


SUPERINTENDENT, PERSONNEL SERVICES, 
THE STEEL COMPANY OF WALES LIMITEL 
(STEEL DIVISION), 
ABPEY WORKS, 
PORT TALBOT, GLAM. Ke7% 


APPLICATIONS are invited for the following 
appointments at the CLAYDON, SUFFOLK, Works of 


THE BRITISH STEEL PILING CO. LTD. 


STRUCTURAL 


TSIGNER DRAUGHT SMAN (Minimum qual- 


ifications H.N.C. or equivalent). Candidates 
should be capable of accepting responsibility 


for complete projects. 


MECHANICAL 


FPSIGNER LRAUGHTSMAN (Minimum qual- 


ifications E.N.C. or equivalent, but consideration 
also given to candidates wko have not yet com- 


pleted their studies). 


Experience should preferably (but not essentially) 
include equipment such as cranes, hoisting machinery (steam, 
diesel, electric) mechanical handling equipment, contractors! 


plant. 


THESE APE PROGRESSIVE PERMANENT POSITIONS IN A 
EXPANLING ORGANISATION. The Company operates a contributery 
pension scheme and good Canteen facilities exist. Holiday 
arrangements will be respected. House may be available, March/ 
April next. Salary will be in accordance with age, qualifications 
anc experience. The Yorcs are situated I5 minutes bus ride 
from the centre of Ipswiche Applications in first instance to 


“ORS MaNaGER at the above address. 


Lospow: HAngisoy & SONS, Lrp., by A tmen’ " ——— — - 
y Appoin it to Her Majesty The Queen, “a = sengee . py ), and High Wycombe, and Published by ENGINEERING Ltd., Proprietors” >< NOINERRING, 


Ke729~ 


Strand, London, W.C.2. 


ONE-—600 K.W. SULZER DIESEL GENER- 
ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, 8; » ete. 





STAINLESS STEEL 4), ble 
@hiAD| ) ex. 
Bars, Tubes and Angles. Nend for esta Sheets, 
THE MULBERRY « 
228, St. John Stree: ; oMPANY, 
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ESTIMATOR with some experience in 
refinery or chemical plant erection 
required by large Civil Engineering 
Contractors. Candidates mst be 
prepared to reside on contract sites 
for short periods although based in 
London. Opportunity of joining 
pension fund on satisfactory service. 
“Write, givinz age, experience and 
salary required to Box K.733, Offices 
of Engineering. 


DESIGNER 


PERMALI LTD., require an experien- 
ced engineer. Problems include 
applications of Laminated Materials 
in Electrical, Mechanical and Chemi- 
cal fields. Heavy Electrical Plant 
Apprenticeship and H.N.C. or Degree 
essential. Age 30 - 45. Details 
career and present position in con- 
fidence to CHIEF ENGINEER, PERMALI 
LTD., BRISTOL ROAD, GLOUCESTER. 

K.738 


Large Electrical Cable Manufacturers 
N.Lonion, require PLANT LAYOUT 
ENGINIER. Applicants must be fit 
and have considerable experience of 
layout of plant and all services. 
Previous Cable Factories experience 
desirable but not essential. Yrite 
full details, past experience, salary 
required and availability to Chief 
Norks Engineer, Box.K.743, Offices 
of Encineering. 


PIANT LAYOUT DRAUGHTSMEN required 
urgently by large Cable Mam factu- 
rers N.London. Applicants must be 
fit and previous experience in 
Cable Factories an advantage. Full 
apprenticeship and H.N.C. desirable 
but not essential. Apply in writing 
givin: full details, past experience 
salary required and availability to 
Chief Works Enrineer, Box.K.742, 
Offices of Enzineering. 


JUNIOR MECHANICAL ENGINEER OR DRAUGHTS 
MAN with experience of chemical engin- 
eering or similar work required by 
as ~ undertaking in Eire. 
ge - preferably 24 to 28, good 

education and at least H.N.C. stan- 
dard in engineering. Good practical 
apprenticeship and a few years D.O0. 
experience, preferably in pipework, 
pumps, vessels, and general engineer- 
i . 
ee would not be less the £600. 
per annum, with substantial amenities. 

Exceptionally good prospects for 
a keen man, with progressively more 
engineering and less draughting 4s 
responsibilities increase. . 

Reply to Box K.768 Offices of 
ENGINEERING, giving full details of 
training and experience. 


TURRINE TENDERING ENGINEER is requir- 
ed for the TURBINE “DIVISION, BRUSH 
ELECTRICAL ENGINSERING CO. Lib., 
LOUGHBOROUGH. This post offers 
considerable scope for 4 man of 4 
lity and initiative, Applicants a 
must have suitable technical * 
cations and should be familier wos 
all aspects of tendering for turbo- 
alternator plant. A good salary - 
commensurate with qeak ificetions om 
experience will be paid, ane ©" ” 
is in operation a non-contribusory, 
superannuation scheme. Please rep) 
to the CHIEF PERSONNEL OPFivsh, | 
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Applications are invited for the 
post of ASSISTANT MAINTENANCE ENGIN- 
EER for a large engineering company 
in the West of England. 


The successful applicant will be 
directly responsible to the Chief 
Works Engineer. He will have respon- 
sibilities in the Mechanical and 
Electrical maintenance of highly 
specialised machine tools, general 
plent, and maintenance of plant and 
equipment. He will be responsible 
for the control of the large labour 
force employed on this work. Prefer- 
ence will be given to a Member of 
the Institute of Mechanical Engineers, 
but the essential qualifications are 
a recornised Engineering Apprentice- 
ship and a Higher National Certificate 
in Engineering. 


Housing assistance will be given 
if required 


Apply giving particulars of qual- 
ifications, experience and present 
salary to PERSONNEL MANAGER, Box K.922 
Offices of Engineering. 


MANCUNA ENGINEERING LIMITED, DENTON, 
MANCHESTER have the following 
vacancies in the Air Conditioning 
Division: 

DESIGNER to take charge of the 
research laboratory and design and 
development of dust handling equip- 
ment. 


SENIOR DRAUGHTSMAN with experience in 
ad Conditioning and Dust Extraction 
ants. 


SALES ENGINEER with experience in 


Air Conditioning and Dust Extraction 
Plants. 


peg ENGINEER (SENIOR) for London 
rea. 


Applications for the above positions 
with this rapidly expanding Company 
should be addressed to the GENERAL 

MANAGER with full details of exper- 
lence, present salary ete. K.937 


VICK=RS-ARMSTRONGS (ENGINEERS) LTD., 
ELSWICK AND SCOTSWOOD WORKS, 
NEWCASTLE UPON TYNE. 


Have vacancies for men in various 
Sections of these Works: 
RESEARCH ASSISTANTS 
HNC. OR BSc 


DRAUGHTSMEN 
O.N.C. MINIMUM 


TECHNICAL ARTISTS. 


For interview or more details write: 
PERSONNEL OFFICER, 
at the above address, 
K836 





ath 





IMPERIAL CHEMICAL INDUSTRIES LIMITED 
METALS DIVISION 


Applications are invited for the post of 


DEPUTY MANAGER 


at the Summerfield Research Station, Kidderminster, Worcestershire. 
The work of this establishment is the design and development of large 


solid propellant rockets for Guided Missiles and involves a wide range 


of scientific activities. 


The post is a senior one, involving considerable responsibility 
and commensurate salary. Applicants should have hich engineering qualif- 
ications, design experience, interest in research and development work, 
and possess administrative ability and aptitude for leadership. 


For a suitable man, the post affords interesting work in excellent 


conditions with a first-class team. 


The appointment will be to the 


permanent staff of the Company and will come under the Company's usual 
staff conditions including pension and profit-sharing arrancements. 
After joining the staff, mayried men will receive a reasonable refund 
of removal (including travel) expenses, am to assist them in house 
purchase, facilities are vailable, in approved cases, for substantial 
loans; in addition, legal charges will be advanced. 


Applications should be addressed to the PERSONNEL DIRECTOR, I.C.I 
METALS DIVISION, WITTON, BIRMINGHAM.¢ , quoting SM/1/E. K.931. 


FUEL EFFICIENCY ENGINEER - Reed Paper 
Group requires a Fuel Efficiency 
Enzineer to operate a mobile testing 
unit. The successful candidate will 
be based at Aylesford, Kent but will 
spend part of his time carrying out 
surveys of plant at other factories 
within the Group. Higher National 
Certificate or equivalent. Applican- 
ts must have had experience in the 
operation of water tube boilers and/ 
or shell boilers, in steam utilizat- 
fon and the testing of plant. Age 

25 to 35 Apply in writing to the 
PERSONNEL OFFICER, ALBERT E.REED & 
CO.LTD., AYLESFORD PAPER MILLS, 
LARKFIELD, NR.MAIDSTONE, KENT. quoting 
reference F.E.2. K.793. 


DESIGNER SALES/ENGINEER for steel 
fabricating works in Nigeria to deal 
with customers enquiries for road 
trailers, drop-sided and tipping 
truck bodies, road and storage tanks 
etc. Commencing salary £1,1 per 
annum plus allowances which include 
free passages for self and wife, 

free dwelling quarters, 3 months home 
leave on full pay after 18 months 
service in Nigeria. Apply in writing 
to - FRANK IMPEY & CO., 144 GREAT 
CHARLES STREET, BIRMINGHAM.S. K.925 


SENIOR EXECUTIVE ENGINEER required 

to establish and run a new E.O.T. 
Crane Works and Design Office as 
extension of existing well known 
crane business. Would be expected to 
take full responsibility for design 
and manufacture of E.0.T. Cranes up 
to 50 tons capacity. Salary commens- 


urate with experience but not less 
than £2,000 p.a. Write stating age, 
experience and qualifications to 
Box. K.929, Offices of Engineering. 





CHIEF JIG AND TOOL DRAUGHTSMAN requ- 
ired by West Lancashire firm of 
medium/heavy precision engineers. 
Applicants must have experience in a 
similar capacity, have served a 
recognised engineering apprenticeship 
and hold Higher National sertificate. 
Permanent situation with superannua- 
tion scheme. Salary will be paid 

in accordance with experience and 
ability. Please submit details of 
age, experience and qual ifications 
to Box.K.924, Offices of Engineering. 


STEAM AND POWER ENGINEER required 
for a Pulp and Paper Mill in New 
Zealand. Must have good technical 
knowledge of steam generation and 
ulitization and experience of power 
plant layout, desipn and operation. 

A house to rent will be provided and 
all expenses to New Zealand will be 
paid including that of his family. 
Applications in writing stating full 
details of experience, qualifications 
to:- CHIEF ENGINEER, ALBERT E.REED & 
CO.LTD., GROUP ENGINEERING DIVISION, 
LARKFIELD, NR.MAIDSTONE, KENT. K.794 


SITUATION WANTED. 


GRADUATE CANADIAN CIVIL ENGINEER, 
21 desires work in Britain 1 or 2 
years, to gain experience in hydraul- 
ics. Available Oct. 1956, sooner if 
assisted with travel expenses. 

Box K. 491 Offices of ENGINEERING. 
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“DRAWINGS WITH TENDER?” Why not. |[ 
isomeric Lay Out giving comprehensive illustration } 
of exact proposals.— Apply BOX K 420, Omices of | 
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BUSINESS WANTED. 


MARINE EQUIPMENT MANUFACTURERS desire 
to acquire an interest in small or 
medium Engineering “orks to act as 
sub-contractors. Area preferably 

N. or N W.London, Middx or Herts. 
Tax losses an advantage. Apply Box 
K.791, Offices of Engineering. 


MACHINERY FOR SALE. 


2 - RYDER 5-SLIDE FORGING HAIMERS 
for sale, Capacity round and square 
bars up to 1% in, tubes up to Sin. 
diameter, Weight about 36 cwts, each. 
Similar 4-slide Machine also avail- 
able. Photos, F.J. EDWARDS LTD., 

41, WATER ST. BIRMINGHAM 3. 
CENTRAL 7606, K657 


BALLARD DRYING OVEN for sale, gas 
heated, with belt conveyor. 
Approximate size of oven 40ft. long 
x l2ft. wide x 4ft. high. Excellent 
condition, View in S, Wales, Full 
details F.J. EDWARDS LTD., 359, 
EUSTON ROAD, LONDON N.W.1. EUSTON 
4681 and from 41, Water St. Birm- 
ingham 3, CENTRAL 7606. 

K658 


WANTED. 


WANTED, HORIZONTAL HOT OR COLD START 
OIL ENGINES, also old Hornsby para- 
ffin engines started by blowlamp. 
HOPKINS, ENGINEER, FRAMPTON COTTER- 
ELL, BRISTOL. K.711. 


PLANT REQUIRED 


TWO SECOND HAND BOILERS, Economic 
type, 5-6000 lbs. per hour evapor- 
ation, in good condition, Mechanical 
stokers and other accessories also 
required, Please send details to 
Box K672 Offices of Engineering. 


FOR SALE. 


MACHINING AND FOUNDRY CAPACITY. 
Well-known north of England engineer- 
ing company can offer prompt delivery 
of iron castings up to 6-tons and 
medium turning, copy turning, grinding, 
vertical boring, planing, gear cutting. 
Particular attention to long-term 
contract work. Box K.723, Offices of 
Engineering. 





GARDNER 6 L.W. OR 8 L. 3. ENGINE 
AND GENERATOR SET complete. Also 
PAXMAN 300 H.P. 500 R.P.M. DIESEL 
ENGINE WITH ALTERNATOR AND SWITCH 
GEAR, giving off 287 K.V.A. at 440 
volts. Full details and sensible 
prices only to Box K655 Offices of 
Engineering. 


SALT BATH EQUIPMENT - comprising 
One set 6M.S, Chills. 

Hot Rinse Tank with thermostatic 
control. One Salt Bath Pot 8' x 3! 
x 3'. One IVO complete Salt Bath 
Installation. (Gas fired Salt Bath 
furnace etc.). 

This may be viewed by appointment 
at FRIGIDAIRE DTVISION OF GENERAL 
MOTORS LIMITED, STAG LANE, KINGSBURY, 
LONDON, N.W.9. Reference SEF, 
Colindale 6541, 

K681 


ONE PAXMAN 300 B.H.P.TYPE 12 RPH 
'RICARDO! vertical twelve cylinder 
diesel oil engine. Complete with 
electric startin: equipment and 
batteries etc. Coupled with Lanca- 
shire Dynamo SIO KVA motor alternator 
set. Complete with switch board etc. 


Further information apply THE 
CRITTALL MANJFACTURING CO.LTD., BRAI- 
NTREE, ESSEX. K.821. 


FOR SALE 


HORIZONTAL THREE THROW HYDRAULIC 
PUMP by Davy Bros. Rams 24" dia, x 
6" stroke capacity 18 galls. per 
minute with 30 HP Squirrel Cage Motor 
& Starter (oil immersed) 1520 lbs, 
per sq. in. W.P. 
Inspection here, 

MADEN & MCKEE LTD. 

317 PRESCOT ROAD. 

LIVERPOOL, 13 

K834 


"FOR SALE* 

1 - 3 THROW HYDRAULIC PRESS with 
Accumulator. Press made by John 
Shaw, W.P.1,250 lbs per sq.in., 
including 60 H.P. Motor 440/3/50. 
Accumulator 104" diameter Ram, Steel 
Ballast case 8' diameter x 12'6" 
deep, capacity 60 Tons for W.P. 
15001lbs per sq.in., Reply Reference 
oo Box.K.714, Offices of Engineer- 

ng. 


FOR DISPOSAL 
The following second-hand plant:- 


1 - OLDFIELD & SCHOFIELD PISTON RING 
HAMMERING MACHINE, Serial No. 
5562/A.16866, Capacity 8" - 26" 
diameter. Condition - as new, 


1 - SPECIAi, PURPOSE MACHINE suitable 
for ring grooving or second 
operation. Hydraulically equipp- 
ed, Capacity 5" over bed 


Can be seen by_ appointment at 
CLEWS PETCORSEN LTD., MILL LANE, 
LONDON, N.W.6,. (Mr. S.C. “LOBB), 

K687 


For =NGINEERING LTD. London. W.C.2. 


ONE—600 K.W. SULZER DIESEL GENER- 
ATING SET, 220/440 volts, D.C. complete with 


Auxiliaries, § . ete. 











STAINLESS sT 
Bars Fubes ona EEL oral ‘ble, ex-stoek, 


Send for OUr Priced 
THE MULBE 


RRY COMP F 
223, St. John Street, 1, aden nt 
Telephone: Chir nansaghe 
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PATENTS. 


THE O’NERS OF BRITISH PATENT NO.6927 

" IMPROVEMENTS IN AND RELATING TO FRAME 
WORK FOR TYPEWRITERS", desire to se- 
cure commercial exploitation of the 
invention in the United Kingdom, under 
licence or otherwise. Enquiries to '. 
H. BECK,GREENER & CO., 7 STONE BUILD- 
INGS,LINCOLN'S INN, W.C.2. K.799. 


THE OWNERS OF BRITISH PATENT NO.689940 
"IMPROVEMENTS IN AND RELATING TO TYPE- 
WRITER CASES", now desire to secure 
commercial exploitation of the invent- 
ion in the United Kingdom, under 
licence or otherwise. Enquiries to W, 
H. BECK, GRESNER & CO., 7 STONE BUILD- 
INGS, LINCOLN'S INN FIELDS, W.C.2. 

K. 800. 


The Proprietors of Letters Patent 
No.6864355 relating to "Apparatus for 
preparing mixtures of clay and water" 
desire to grant licences under the 
patent to interested parties on 
reasonable terms for the purpose of 
exploitinz the same and ensuring its 
ful] commercial development in this 
country. 


Enquiries to be addressed to: 
Cruikshank & Fairweather, 29 Southam- 
pton Buildings, Chancery Lane, Lonion 
W.C.2. K.796 


THE PROPRIETORS OF PATENT NO.613055 
for "Improvements in or relating to 
Methods of Infolding and Machines 
therefor" desire to secure commercial 
exploitation by Licence or otherwise 
in the United Kingdom. Replies to 
Haseltine Lake & Co., 28, Southampton 
Buildings, Chancery Lane, London 
W.C.2, K 830 


THE PROPRIETORS OF BRITISH PATENT 
NO.686411 which relates to linear 
dimension gauges, are desirous of 
exploiting the invention by way of 
licence or sale. Enquiries should 
be addressed to ANDREWS & BYRNE, 
201 BANK CHAMBERS, 329 HIGH HOLBORN, 
LONDON W.C.1. K.703 


THE PROPRIETOR OF BRITISH PATENT 
NO, 652686 for "PINKING SHEARS ANI 
METHOD OF MANSPACTURING SAME", de- 
sires to enter into negotiations with 
a firm or firms for the sale of the 
patent, or for the grant of Licences 
thereunder. Further particulars may 
be obtained from MARKS & CLERK, 57 & 
58, Lincoln's Inn Fields, London 


Wetehs K744 


Printed by HARRISON & SONS LTD, London. W.C.2. 


), and High W: . i by ENGINEER * qi ERIN, 
: ne Ceee? and Published by ENGINEERING Ltd., Proprietor 
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(WOODFIELD) ROCHESTER built 


the IDECO /WOODFIELD H,40-D Hydrair Double. 
Drum Drawworks with 3 A.E.C. Engines, 450 H.P. 
4 shaft drive compound for this rig operated by 
D’Arcy Exploration Company in drilling operations 
carried out for the Gas Council at Crowborough, 





Sussex. 
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poDriELD HOIST AND ASSOCIATED INDUSTRIES LTD - ROCHESTER - ENGLAND 


Incorporating the 






KEMWORTHY JIG & PRESS TOOL COMPANY - LONDON 


* TELEX: 26-2117 WOODFIELD STROOD 
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The Challenger’s design is based on the tried, tested and 
most practical method of unit construction. 

Unit construction makes it remarkably easy to service 
the Challenger. It means that all essential parts are 
easily accessible to the maintenance mechanic. Suppose 
the final drive needs attention. The whole job can be 
done without jacking up the tractor, without removing 
any of the transmission units, without interfering with 


The importance 








April 6, 1956 





of accessibility 


the track frames and without any heavy craneage. 
Removing the change speed gear box is just another 
quick job—you simply disconnect the propeller shaft, 
unbolt the gear box from the bevel box, and there you are. 
Thus the design and unit construction of the Challenger 
means less time in the workshop and more time on 
the job. It is popular alike with maintenance staff and 
with operators. 


More earth moved faster by Challenger 





A product of the Marshall Organisation—John Fowler & Co. (Leeds) Ltd., Leeds !¢ 


Concesstonaires for Great Britain: Thomas W. Ward, Albion Works, Sheffield 4 
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STEEL 
CASTINGS 


FOR 


SHIPBUILDING 
AND GENERAL ENGINEERING 


up to 50 tons, finished Weight 







SHIPBUILDING AND 
CONSTRUCTIONAL STEEL 


Plates, Sections and Bars 





THE 


STEEL COMPANY OF SCOTLAND 
LTD. 


132, BLOCHAIRN ROAD, GLASGOW, N.I. 








—EGREW) ae 


DUNDEE COPPER WORKS 


Mild steel radiator cover finished 
in stove enamel and fitted with flat 


brass mesh, heavily chrome-plated. 


Supplied for Marine and Industrial 


purposes. 


All descriptions of Copper, Brass, 
Sheet Metal and Stainless Steel work. 

















| Telepk ©: DUNDEE 81268-9 Works: EAST DOCK STREET, DUNDEE 
— 
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ENGINEERING 


Gn Pllustrated Teekly Fournal 


IN 1946 


the world’s air-speed record 
Was broken Ly a Gloster Meteor, powere 


by Rolls-Royce jet enomes: 


SPEED 616 m.p.h. 


The main jet engine 


bearings were made by 


r.oA . 





IN 1956 


the world’s air-speed record 
was broken by the Fairey Delta 2, 
powered by a Rolls-Rovce jet engine: 


SPEED 1132 m.p.h. 


F.B.C. BEARINGS 
were again used in the 


ROLLS-ROYCE JET ENGINE 


AL! ~ ff B ( F.B.C. FISCHER 


FISCHER BEARINGS CO. LTD., WOLVERHAMPTON BALL AND PARALLEL-ROLLER BEAR 





